








OCTOBER 17, 1958 28 ESSEX ST., STRAND, LONDON, W.C.2 TWO SHILLINGS 


Bverzazerv 


STEELWORK FOR THE NEW PELHAM BRIDGE 


Built to eliminate the interruptions and delays caused by the level crossing 
it replaces, the 270 tons of welded steelwork for the Pelham Bridge at 
Lincoln was fabricated and erected by The Butterley Company Limited. 
The whole of the steelwork was delivered to site by road and was erected 


by 25-ton Coles lorry-mounted mobile crane. 
City Engineer, Lincoln: A. Adlingtoa, Esq., M.LC.E., M.LMun.E. 


Consulting Engineers: W. S. Atkins and Partners. 


Railway and other bridges 
Constructional Steelwork 
Overhead electric cranes 
Welded fabrications 
* Meehanite’ castings 
Mining equipment 
Mine cars and pit tubs 
Railway wagons 
Tri-pedal iron paving 
Sheet metal machinery 
Wrought iron bars 
Aglite Lightweight aggregate 
High quality bricks. 
The word MEEHIANITE is a 

\ wegistered trade mark 


THE BUTTERLEY COMPANY LIMITED: RIPLEY - DERBY - ENGLAND 
Telephone : RIPLEY 411 (9 lines) 
London Office: 9 UPPER BELGRAVE STREET, S.W.!. . Telephone : SLOANE 8172/3 


B45a 
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Paes 40 CHERE.... 
On TIGRE... . 
Om TIGRE... 


Imagine your machines stuck down on a felt base 
which can absorb over 80°. of vertical vibration, 
which has a holding power of 50Ib. to the square 
inch, which does away with bolts, grouting, damaged 
floors. Then imagine deciding to change 
your layout when the workers have 
CROID 65 left one evening and having all the machines ready for action 


| MACHINE FIXING GLUE 
/ COOPERS again in the morning. That’s what Croid-Cooper 


can do for you. Send for details to-day. 


COOPER & CO. (B’HAM) LTD., BRYNMAWR, BRECONSHIRE 
TELEPHONE: BRYNMAWR 312 











METAL CONSTRUCTIONS LIMITED 


Structural Engineers 
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at a factory near London. 
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WATER COOLING COSTS CUT 97” 


ey 


visco”’ Steelshell Water Cooler 
supplied to The Marley Floor Tile 
Co. Ltd. The foundations for a 


similar unit are shown alongside. 
Sizes availabie from 250 g.p.h 





“ Visco’” Stee! Shell Coolers 





By continuously recirculating the cooling water with only a slight 
loss by evaporation, ‘* Visco ’’ Steel Shell Forced Draught Coolers 
effect substantial savings. Compared with mains water which is used 
once only and run to waste, the saving in water consumption often 
amounts to as much as 97°%. They also make the user practically 
independent of public water supply and prevent the risk of materials 
such as processed foods being spoilt because water has been cut off at 
the main. Many hundreds of ‘* Visco ’’ Steel Shell Coolers are in 
regular use at home and overseas in conjunction with diesels, 
compressors, condensers, spot welders, electric furnaces, refrigerat- 


ing plant, etc. Write for list No. 579. 


For Power Stations and other industrial plants requiring 
large quantities of cooling water, we install timber-frame 


and ferro-concrete cooling towers, 


draught, up to any capacity. 


natural or fofced 


Over thirty years’ experience of water cooling is at your 


disposal. 


Consult us on Water Cooling matters 


VISCO ENGINEERING CO.LTD. STAFFORD RO. CROYDON 








also makers of Air Filters, Dust Collectors and Fume Removal Plant. 
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The photograph shows a Richmond 






No. 4 Universal Milling Machine 






fitted with Universal Milling head 






in use at the Halifax Tool Co. Ltd. 





This machine is all-geared for high 






speed work to critical limits. 


Net 
ar 
, a 





NO. 4 UNIVERSAL 
MILLING MACHINE 


























SEND FOR LEAFLETS 


giving specifications and full technical 
information of 

RICHMOND MILLING 

& DRILLING MACHINES 


MIDGLEY & SUTCLIFFE LTD. 
Hillidge Works, LEEDS 10, 
Tel: LEEDS 76032/3 








H.B. 3/12 
Radial Drilling 
Machine 
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BTH ELECTRONICS DATA SHEET 
Subject IGNITRONS — RATINGS 


Welder types 





Temperature 
control 


. Maximum average* 
“ * 
Types eae ogy anode current 


(Amps.) 





BK 22 450 15 -- 
BK 24 1200 140 — 
BK 24A 1200 140 Integral 
BK 24B 1200 140 Clamp on 
BK 34 2400 355 _- 
BK 34A 2400 355 Integral 
BK 34B 2400 355 Clamp on 
BK 42 600 56 _ 
BK 42A 600 56 Integral 
BK 42B 600 56 Clamp on 
BK 66 300 22-4 — 























* Ratings are for welder control service and refer to two valves in 
inverse parallel at any voltage from 250-600v. r.m.s. 


Rectifier types 
British Thomson-Hauston manufac- 
ture the widest range of ignitrons in 
the United Kingdom—moreover all ak vol 
BTH ignitrons are interchangeable eres : “ 

with the corresponding American BK 46 . is 

types. Whatever the job, from the BK 56+ Pt or 
BTH lists you can select the right valve. 





Maximum average current 


aximum ak vol 
Maximum peak voltage at peak voltage 


Type (Kilo volts) 














t Tentative ratings. 








Write for Leaflet 5851-8 


BRITISH THOMSON-HOUSTON 


LIMITED - LINCOLN + ENGLAND 


THE BRITISH THOMSON-HOUSTON COMPANY pun 
an A.E.1, Company 
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| Edgar Allen ¢ Co.Limited 


IMPERIAL STEEL WORKS - SHEFFIELD - 9 
oa | 


ce ae | 





STEEL | 


Successfully resists heat and scaling— 
strong and corrosion - resisting too 


Stoppages for renewals are expensive in plant which is in 
continuous operation. Maintenance is an economic 
problem in the gas and coking industries—of providing 
equipment which will resist the warping, growth and 
scaling caused by high temperatures and withstand the 


possibility of chemical attack at the same time. 


In the Edgar Allen & Co. Ltd. MAXHETE range of heat- 
resisting steels and castings there are qualities which meet 
all requirements—MAXHETE No. 2 is widely used as 
giving generally a good combination of all qualities. 
MAXHETE No. 3 and No. 5 resist sulphur-bearing gases— 
in fact there is a MAXHETE quality for every application. 


Upper illustration shows a MAXHETE Damper Plate ; 
lower illustration a MAXHETE Feed Pipe casting, 
7 ft. long by 74 in. dia. 


EDGAR ALLEN 


& Co. Limited 


MAXHETE ) 


STEEL CASTINGS 











ee aes de ee ee See See de a 4 
To EDGAR ALLEN & CO. LTD. SC.20/Er | 
SHEFFIELD 9 1 
Please post details of Maxhete Steel { 

Castings to: 
! 
peeeatabasceasysieanosaudatcer disse se iecastaes ' 





OTHER EDGAR ALLEN PRODUCTS INCLUDE : 


From the Engineering Dept., Edgar Allen & Co. Ltd. can meet 
every requirement in crushing, grinding, pulverizing, mixing and 


similar equipment, from a single machine to a complete plant. 
















JAW CRUSHER SINGLE ROLL CRUSHER 


Oct. 17, 1958 
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GENERAL FABRICATION 
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SILO 





A STATOR FRAME 
FOR A SYNCHRONOUS MOTOR 
WEIGHT APPROX. 6 TONS. 





Telephone :— 


29, MURIESTON CRESCENT, EDINBURGH, If = “jsphone 
UILONUUTU0ONOUEAUT 


UT 


| 
j 


uy 
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J 





.... dutton( 7-Roll Straighteners 


TRULY GUIDELESS 
BRITISH PATENT 665,557 


FOR HIGH PRODUCTION, 
HIGH QUALITY STRAIGHTENING OF STEEL 
OR NON-FERROUS TUBES AND PIPES 


AVAILABLE IN 
ALL SIZES FOR 
5/6 To 24° TUBES 








MINIMUM TO MAXIMUM SIZE CHANGEOVER 
IN LESS THAN FIVE MINUTES 





NOW MANUFACTURED UNDER EXCLUSIVE LICENCE BY 


i CONTINUOUS STRAIGHTENING OF TUBES 
Exclusive AND PIPES, WITH OR WITHOUT UPSET ENDS F A RMER NOR TON 
Features OPERATES WITHOUT GUIDES 





CAN BE IN LINE WITH TUBE MILL. 
SPEEDS UP TO 800 FT. PER MINUTE. 


XU, 


ADELPH! IRONWORKS, SALFORD 3, MANCHESTER 


$ i 8 J A M ES FA R M E » N 0 g TO N & C 0 ® LT D ® Telephone : Blackfriars 361 3-4-5, 3692-3 Telegrams : “‘Agricoia’’ Manchester. 
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non-inflammable 


Because it is non-inflammable, as well as being transparent and a 
good electrical insulator, Cobex was chosen for a range of signal 
relay cases for London Transport. Safety and efficiency formed 
the basis for its selection, and the use of Cobex for these important 


components underlines why it is being specified in many industries 
where its unique combination of properties can result in safer and 


more dependable installations. Ask for publication No. 565 and for sealed relays used with signalling 


technical Data Sheets. 


AS eS RS 








RIGID VINYL SHEET 








sisi ia Sake 


a product of 


BX PLASTICS LTD uicuam staTION AVENUE. LONDON E4 


Subsidiary of The British Xylonite Co Ltd Telephone: Larkswood 55/1 
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10 ton Steam Perma- 
The nent Way Crane. ~ 3 Motor, electrically 


Metre Gauge. Duty 
10 tons at 16 ft. radius —" Pact tema 
propped; 5 tons at ‘ a ri . tons 
14 ft. radius free ~~. at . radius. 
‘ 


pump 
FOR INDUSTRIAL PUMPING 


THE “B” RANGE 


A small 60 G.P.H. Pump ideal 
for dispensing or Pilot Plant 
duties. 


























THE “H” RANGE 


Constructed in stainless steel 
or gunmetal for food and 
chemical applications. 





THE “D” RANGE 


Made in cast-iron for general 
industrial use. 





| SELF PRIMING @ VALVELESS ® STEADY FLOW ® NO 
CHURNING OR AERATION @ SIMPLE AND ROBUST 
@ UNIFORM EFFICIENCY UNDER VARYING HEADS 


MONO PUMPS LIMITED 
MONO HOUSE, SEKFORDE STREET, LONDON, E.C.1. 
Telephone: Clerkenwell 891! Telegrams: Monopumps, Phone London 


and at Belfast, Birminghom, Capetown, Dublin, Durban, Glasgow, Johannesburg, 
Manchester, Melbourne, Newcastle, Wakefield 























Telegraphic Address: 
MPZ27IL4I96 * Lifting, Leicester "’ 








Kr 


tailor-made 
in Monel... 


If the job calls for a nickel alloy or stainless 
steel — it’s a job for W.T.S., who have long 
been specialists in made-to-measure fabri- 
cation and are fully equipped to handle 
work of any size or complexity. 


=| =; 
ie | o 
| by the fabrication specialists— 


a bite ia Mons WELDING TECHNICAL SERVICES LTD, 


Intended for use in the pickling of 


strip in coils. Load 44 tons. ENGINEERS AND FABRICATORS 
==* HURST MILL.KINGS NORTON, BIRMINGHAM 30 


PHONE: KINGS NORTON 2360/2555. GRAMS: WELTEXA, BIRMINGHAM 








- oe | Soe a ee Se Mee 
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CLYDE-BOOTH 200 TONS GOLIATH AT 
BRADWELL NUCLEAR POWER STATION 


Supplied to The Nuclear Power Plant 
erection of Bradwell Nuclear 























Specially designed for the erection of Bradwell Nuclear Power Station this 
200/30 tons Goliath crane handles all the major lifting operations on the main 
part of the plant. It completely spans the reactor buildings site travelling on 
rail tracks on either side so that large items of equipment such as boiler shells 
which weigh up to the crane’s full capacity are easily lifted and placed with 
precision in the position required. The Booth Goliath showing Nelsons 


Column on the same scale. Clearance from 
CLYDE B (} Waa 


rail level to underside of bridge is 140'. 
Distance between rail centres 178'. 











CLYDE CRANE & BOOTH LIMITED 


incorporating 








Clyde Crane & Engineering Co., Joseph Booth & Bros., 
MOSSEND, Lanarkshire. Union Crane Works, RODLEY, Leeds. 
Phone; Holytown 412 (6 lines) Grams: ‘Clyde’ Motherwell Phone: Pudsey 3168 (6 lines) Grams: ‘Cranes’ Rodlev 











— 





. 
+ 





IN SHIPYARDS, as in every sphere of industry, Metropolitan-Vickers are §j 
in the forefront of electrical progress. Many advances in the design of motors 
and welding machines for shipyards owe their origin to the research, 
enterprise and experience of this great organization. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD - TRAFFORD PARK - MANCHESTER 17 


An A.E.I. Company 


LEADING ELECTRICAL PROGRESS 








ity 


These Rotary Lime Kilns installed by 
Matthew Hall are 250 feet long and each 
has a maximum diameter of 13 feet 6 inches. 
They were made by Vickers Armstrongs 
and are in service at LC.I.’s (Lime 
Division) Tunstead Quarry, Buxton and 
produce lime of high chemical purity. 


Vepatinre 


TErie 


ur 
vittin 


THE 


MATTHEW HALL 


GROUP OF COMPANIES 


OIL REFINERY, CHEMICAL 
& INDUSTRIAL ENGINEERS 





MATTHEW HALL ‘HOUSE, 
Manchester Glasgow Bristol 


Cape Town Welkom 


Bulawayo 


- DORSET SQUARE, 


Johannesburg 
Salisbury (Central Africa) 


LONDON, 


Germiston 
Ndola 


N.W.I, 


Durban 
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Wheel Tyre Vertical Boring And Turning Mill 


for boring carriage and ioco- 








motive wheel tyres, turning the 
lip and cutting the groove for 


the retaining ring. 





Special Features 





Automatic machining cycle 
Air-operated or semi-automatic mechanical chuck 


The right hand head can be set to the bore diameter 
within a tolerance of .0| mm. by means of a 


HENSOLDT optical system 


Partial adoption of automatic operation for work in 


repair shops is possible 


Lip and retaining ring groove can be machined inde- 
pendently of each other, either horizontally or at an 


angle 
Pendant push button control panel for each head 


Two speed ranges for roughing operations using 


either tungsten carbide or high speed steel 





1 Hensoldt Optical System 
2 Aijr-operated Chuck 


BB Automatic Machining Cycle 
SCAT ESS bisstivons-obernasse 


“Sole Agents United Kingdom and Eire, BURTON, GRIFFITHS & CO, LTD, BIRMINGHAM 


6218 
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The latest techniques 
in the rolling mill eee 








e e e demand the 


latest techniques 
in roll making 


’ FIRTH 
BROWN 





ALLOY STEELMAKERS FORGEMASTERS 
STEEL FOUNDERS - HEAVY ENGINEERS 
THOS FIRTH & JOHN BROWN LIMITED ° SHEFFIELD ° ENGLAND 





y 











SAVES METAL 


—CUTS TOOL COSTS 
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The design and production of Pressure 





Vessels may be greatly facilitated by 
using dished and flanged ends spun 
by Harveys on the Rotarpress. They 
combine semi-ellipsoidal form with 


large knuckle radius. A substantial 





reduction in plate thickness can be 

















effected, and in most cases tool costs 


are eliminated. 


. ‘i q Wis. oe A 
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one Poe ityed habe eemet es mint 
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‘Rotarprest’ Ends for Pressure Vessels —— 


can be supplied in Mild, Alloy and Clad Steels, and 
Non-ferrous Metals. The capacity of the Rotarpress 
ranges from 5 to 15 feet diameter, and ~” to 4” thickness ; 
knuckle radii and depth may be varied to meet individual 


requirements. 


Please ask for List No. E965 giving full range of sizes. 








G. A. HARVEY & CO. (LONDON) LTD. 





Woolwich Road, London, S.E.7. Telephone: GREenwich 3232 (22 lines) 
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Fabricated from 


‘DOUBLE BOND’ 


M.O.S. Spec. DTD.900/4572 


asi me 4 
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Photograph reproduced by courtesy o Handley Page ( Reading) Ltd. 


en 


‘DOUBLE BOND’ is a chemically-setting metallic plastic avail- 
able either as a Putty ora Cream. It has a wide range of pro- 
duction and tradeapplications. ‘ DOUBLE BOND’ can be used 
both for making objects in its own right and for sealing and 
joining, filling seams, channels, rivet and bolt dimples, etc. 
The illustration shows an assembly and drilling fixture made + 

from ‘DOUBLE BOND” by Handley Page (Reading), Ltd. stal ways wal kways 
It is used in aircraft assembly where extreme stability and 5 5 
accuracy are called for and demonstrates the excellent forming ’ 
characteristics and inherent strength of the product. Ope f] - [ype f| 00 rl ng 
This example, measuring 3ft in diameter, is the first and smallest 


ea. and platforms by 
GTEELWAY 











THE KENILWORTH MANUFACTURING CO., LTD 
West Drayton - Middlesex - Telephone: West Drayton 373! PBX 


| 
| 


WOLVERHAMPTON 











Always 
dependable 





* 


Steelway specialise in constructions for 
Industrial and Civil Engineering 
contractors. Our vast experience is at 
your service. Fully illustrated catalogue 


The Dainite technical staff 
welcome problems of rubber 
mouldings, and apply over 60 
years’ experience in design 


and manufacture. Inspection = 2: “ 
organisation fully A.1.D. and 


ce 
ie 





on request. 








QUEENSGATE WORKS, WOLVERHAMPTON 
Phone: 21633 (2 lines) 

LONDON Office 25 Hanover Square, London W.1 
Phone: Mayfair 8783-8788 


THE 
HARBORO’ RUBBER CO. LTD., 


Market Harborough, Leics. lets " wire 
Phone: 2274/5/6 : Es | sr 
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BRONZE PLUGS 


meet the requirements of those who wish to 
use a highly efficient metal plug for certain 
classes of fixtures. They are specially suitable 
when the fixing is subject to very high tem- 
peratures, such as the outer brick coverings 
of furnaces. Use also for under-water fixtures. 























TOGGLES 


A spring actuated device the two wings 
spreading the load over a wide area, 
thus enabling fixings to be made to 
softer materials such as plaster boards, 
lath and plaster ceilings, etc. In three 
BSSTA 

















If you have a fixing problem, our Technical 
Service Department will gladly advise you 





sizes for 4”, #%” and 3” screws. 





free and without obligation. 


J REO eeessd 


RAWLBOLTS 


The toughest and most reliable bolt-fix- 
ing in the world, in sizes up to 1” bolt 
diameter. Fixed in minutes—no grouting 
in, no waiting forcementto harden. Loose 
bolt type for floor fixings, bolt projecting 
type for walls. For heavy plant or light, 


new foundations or old. 








THE RAWLPLUG COMPANY LTD - CROMWELL ROAD LONDON - S.W.7 








Brtists in Corrosion. 


esisting Sted. 
Castings 


e ALLOY STEELS 


e CARBON STEELS 
e HEAT RESISTING STEELS 


e STAINLESS STEELS 
e CORROSION RESISTING STEELS 


All castings can be machined 
in our modern machine shops 


LAKE & ELLIOT, LTD., 


BRAINTREE ESSEX 
TELEPHONE : BRAINTREE 1491 
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THE FAIRITT SERIES 


Our range of Air Diffusers 
includes: 











Main types, A, B and C. 





Variations, High level, Low level, etc. 





Different Shapes, Round, Square, Rectangular and 
Half Round, Half Square, and Half Rectangular. 


20 





Different Sizes for most types, shapes and variations. 


making a range of more than 





different diffusers. 


In addition there are two kinds of dampers, and an airsplitter 
and damper available for most sizes, two kinds of metal are 
available and three different finishes for 300 different colours; 
and, what is more, we are constantly adding to this range. 


Send for Catalogue No. 2!. 


FA | R [ ‘ig T ENGINEERING CO. LTD. 


101 Sandford Road, Moseley, Birmingham, 13 


\RMAS TEp ’Phone: South 3651 | 
a 604 Grand Buildings, Trafalgar Square, London, 
W.C.2 "Phone: Whitehall 4805 
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the shaping of 
things to come 


Our illustrations show some of the stages in the manufacture of a component 


from S.99 (80/90 tons high tensile steel) material measuring 44” x 4” x 30”. The 


machining of complicated shapes from high-tensile steels and high-strength 





alloys requires the specialised experience which we have acquired in our work 


on large components for many notable aircraft. Our engineering and jig and 





tool design departments use advanced techniques, and are capable ef dealing 
direct with your design section. We offer our experience and skill to ALL 


| who require fine accuracy in high-strength metals. 


| 
| 
| 
| 


A.1.D. and A.R.B. approved 





} 





CjC DEVELOPMENTS (PORTSMOUTH) LIMITED 


FITZHERBERT ROAD - FARLINGTON - PORTSMOUTH ~ Tel: Cosham 76437-8-9 Telex 8689 








pte LL LT 
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ELECTRIC HOIST BLOCKS 


AND CRANE CRABS 





Miniature 
wire rope hoist 
2icwt-Ncwt 





Crane crabs 3-10 tons. 


The ASEA range of hoist block 
equipment covers all general 
requirements, gives you these 
features : " 

@ Totally enclosed gearing, brake ' \ / —* hoist 
mechanism, motors, switchgear, \S/ 10cwt-5 tons 
etc. YU 

@ Built-in brakes, including 

emergency centrifugal brake to 

limit lowering overspeed. 

@ Built to the highest standards 

throughout. 

















A 
consult | FULLER 


/ AY ‘ 
Py: ELECTRIC ~*~ 


DIAMOND 1898-1958 JUBILEE 
Sole U.K. representatives for ASEA Sweden. Telephone LARkswood 2350 














Also at Birmingham, Glasgow & Manchester 


FULLER ELECTRIC LTD - FULBOURNE ROAD - LONDON E.17 
A member of the Hawker Siddeley Group 
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SAUNDERS 

















CWMBRAN 


wan’ bt 
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SUDA 
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DIFFERENT 


—to satisfy such fastid- 
ious industrialists as 
dairymen, brewers and 
manufacturers of food- 
stuffs, beverages, medi- 
cinesandall edible fluids 

















The NEW Easy Access ‘L’ Valve is illustrated. 

Union nuts permit speedy removal of the complete 
valve and a quick-release clamping nut simplifies dis- 
mantling of the body for frequent sterilizing (bonnet and 
mechanism being isolated need no such treatment). 
Stainless steel body, polished internally and externally. 
SS handle. Polished aluminium bonnet. Position 


indicator. Sweetened diaphragm. Sizes 1”—3”. 








or ees COMPANY LIMITED 


Ee eee 
DIAPHRAGM VALVE DIVISION ——————S—S—S—=S=s=SS=S=S=—SSS=—_—" 


NEWPORT * MONMOUTHSHIRE 
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Hydraulic Scrap Shear 
LINDEMANN System 


the ideal machine for efficient 
scrap yards. Our new medium 


size shears embody ail the 


. 


LINDEMANN 


UUSSELDOR constructional and opera- 
tional features of the big 
shears as supplied 
to the United States. 
& 
Please ask for 


further Details. 


Sole Agents in the British Isles 


MOFFAT & BELL LTD. 


170 Piccadilly London W.1 
Telephone: Hyde Park 9551 


466 Royal Exchange, Manchester 
Telephone: Deansgate 5131 


DUSSELDORF : GERMANY 
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PECKET T cicsols 


London Representatives: 
Ferguson & Palmer, 9 Victoria Street, Westminster S.W.1. 


PECKETT & SONS LIMITED, ATLAS LOCOMOTIVE WORKS, ST. GEORGE, BRISTOL 5. Tel: 65-5346. "Grams: “Peckett” Bristol 








of contd... 


The controls of the Peckett Diesel 
Locomotive are easy to handle—no 
special manipulation of throttle ‘or 
clutch is required for gear changing. 
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The various control levers have 
been carefully grouped for 
maximum convenience and are 
duplicated on either side of the control desk. In conjunction with the 
extraordinary all-round vision from the fully-enclosed cab, this simplicity 
greatly minimizes fatigue and mental distraction, and ensures the fullest 
output from driver and locomotive. 
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| 
Pipework | 


S ° * 
pecialists: 

| 
For over 110 years | 
we have specialized in 
the manufacture of 
CAST IRON PIPES 

AND FITTINGS 





We also specialize in the 
Fabrication and 
installation of all types 
of pipework including 
non-ferrous metals 


SHAW 





AND 
~, 
M°cENNES 
TED 
Rit! L (RONWORAS, GLASGOW, N.W. 
6-7 
5 > sigh Holborn 
Marches London, W.C.1 


Chancery 3378-5907 
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THE 





the worlds finest TOOLS 


Made by James Neill & Co (Sheffield) Ltd., and obtainable from all tool distributors 


UX20 








Waste Heat Kecovery Hlant 


Specialists in the design and construction of Steam-Raising Plant utilising 
waste gases, in the Gas, Chemical, and Ceramic Industries ; also Iron, Steel 
and Non-Ferrous Metal Industries ; Heat Recovery from internal combustion 
engines and similar prime movers in Land and Marine Installations. 
A direct method of increasing thermal efficiency and saving fuel. 


Consult the Specialist in Waste Heat Recovery. 


SPENCER-BONECOURT-CLARKSON LTD. 28 Easton St., London, W.C.1.. Termite 466 
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J. W. TEALE, LTD., 
OLDCOTES, WORKSOP. 
Phone: North Cariton 289 


TEALE’S 
FOR 
MECHANICAL HANDLING 
PLANT 
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a single purpose since 1867 .... 


FOR SHIPYARDS AND INDUSTRY IN GENERAL 


BUTTERS BROS. & Co. LTD., 


MACLELLAN STREET « GLASGOW, S.1. 


1 > ea = 


AND AT LONDON, BIRMINGHAM, AND NEWCASTLE 


Steam, diesel or electric models of ail types to 
handle any weight. 


We are always pleased to supply particulars or 
quotations or to design to requirements. 
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ELECTROLYTIC CONDUCTIVITY — 
CONTROL 


The Type RC4 conductivity controller continuously 
monitors the purity of processed waters, wash and 
rinse waters, steam condensate, effluent concen- 
tration, etc., and operates electrical ancillaries such 
as magnetic valves, visual and audible signals, when 
the conductivity reaches a predetermined value. 
























Special axles, with pneumatic or solid wubber tyre 
and wheel equipment, for all purposes or to speci- 


A wide selection of indestructible measuring cells 





for a variety of conditions are available for use fication. 
with the control. Type RC 4 RUBBER BY-PRODUCTS (WARWICKSHIRE) LTD. 
conductivity controller. 86, Holloway Head, Birmingham 1. 


Tel: MiDiand 3475 (5 lines 





Other equipment includes: 

PORTABLE CONDUCTIVITY MEASURING BRIDGES AND 
RECORDERS - LIQUID AND SOLIDS LEVEL CONTROLS 
PROCESS TIMERS - PHOTOELECTRIC CONTROLS 
REGISTRATION CONTROLS FOR PACKAGING - ELECTRONIC 
COUNTERS AND BATCHERS, ETC. 
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HIGH QUALITY ENGINEERING 
& MACHINE TOOL CASTINGS 













Series CCA (patented) 
pipeline measuring cell. 











Descriptive leaflets RC4 and CC upon request. 





HEAT & WEAR RESISTING UP TO 10 TONS 


ELECTRONIC SWITCHGEAR also i SPHEROIDAL GRAPHITE [RON & STEEL 
(LONDON) LTD. be A re at J ae é ov] G 


WORKS ROAD-LETCHWORTH: HERTS Telephone: Letchworth 1853 
London Office : 47 Victoria Street, Westminster, S.W.1. Telephone: ABBey 2771/5 R. GOODWIN & SONS (ENGINEERS) LTD. 


IVY HOUSE FOUNDRY, HANLEY, STOKE-ON-TRENT phone: Stoke-on-Trent 23612 


No other bulk handling method 


gives you such time and cost advantage 
rn 























































| Bulk handling this way means you 
will save up to 75% of TIME 
on every job—cut labour COST 
to the minimum. One man with 
a Power-scoop and Parker 
Portable Belt Loader can shift as 
much as five, more efficiently, 
too. Strong enough for the 
toughest work, light enough for 
easy moving, the Parker Portable 
Belt Loader is available with 
| boom lengths of 20ft. and 30ft. 
Discharge heights adjustable to 

8’ 3° or 12° 3” Belt widths 16 

or 20". Extras include barge 

boards, cleated belt, swivelling 

wheels and feed hopper. 





The Parker Power-scoop will shift 
up to 300Ibs. at a time, is simply 
controlled by push-button on the 
scoop handle. Available as an 
optional extra, or an independent 
Power-scoop can be supplied to 
feed your existing loader. Write 
for full details now. 






THE PARKER with 
PORTABLE BELT #’”/2 


The chain of Parker Service Depots looks after users’ interests over the country. 


FREDERICK PARKER LIMITED - VIADUCT WORKS - LEICESTER. 


Phones: Leicester 62531 (7 lines). London: Stafford House, Norfolk Street, W.C.2. 
Depots at London, Cardiff, Sedgley (Staffs.) and Leeds. 
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THE ILLUSTRATION BELOW SHOWS ONE OF 
THE MEADOWS 6 DMS970 ENGINES INSTALLED 
IN THE M.V. SIR WILLIAM HARDY BUILT FOR THE 
DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 


RESEARCH. 


WILLIAMS & JAMES encineers LIMITED 


GLOUCESTER =: ENGLAND 


TELEPHONE GLOUCESTER TELEGRAMS & CABLES. COMPRESSOR GLOUCESTER 


K/WJ. 1825 




















Siftclift »s RAVENSCRAIG 


Bisel | ) no! | SUTCLIFFE CONVEYORS WERE CHOSEN BY THREE OF 


tek. 
e 


THE MAIN CONTRACTORS FOR THE NEW RAVENSCRAIG 
STEEL PLANT OF MESSRS. COLVILLES LIMITED. 


* 


MAIN CONTRACTORS. 


= | - —anaan a ; ASHMORE, BENSON, PEASE 
, & CO. FOR ORE & COKE 
CONVEYORS. 


STRACHAN & HENSHAW 
LTD. FOR LIMESTONE CON- 
VEYORS. 


HEAD WRIGHTSON IRON & 
STEEL WORKS ENGINEERING 
CO. LTD., FOR SINTER CON- 
VEYORS. 


LIMITED 


HORBURY - WAKEFIELD 
ENGLAND 
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CARDIFF 25471 GLASGOW CITY 6597 





Oct. 17, 1958 


MACHINERY 
INSTALLATIONS 
LIMITED 


60a HIGH STREET « ACTON 
LONDON « W.3. 
Phone: AGORN 6044 (P.B.E.) 


DISMANTLE, TRANSPORT and 
ERECT ALL TYPES OF MACHINERY, 
BOILERS and CHIMNEYS 


M.I.L. SERVICE 


Mi 
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NEWCASTLE UPON TYNE 22336 









WHO SAID 
REPETITION GREY 
IRON CASTINGS? 


From 
1 oz to 1 cwt 


When the call is for Grey Iron Castings, Henley Foundries 
can answer it . . . Swiftly, Economically 


@ Good Machining Properties @ High Dimensional Accuracy 
e First-Class Finish and Appearance @ Repetition Work a Speciality 


WSQLSY FOYIORISS 


All enquiries to: HENLEY FOUNDRIES LTD., BANNER’S LANE, CRADLEY, 
CRADLEY HEATH, STAFFS. PHONE: CRADLBY HEATH 66901 










PEGLER & LOUDEN LTD 


54 BROWN STREET 113 NEW BRIDGE STREET 87 SHAW STREET 


GLASGOW NEWCASTLE LIVERPOOL 















IN IRON & STEEL 
UP TO 1: GWTS. 


PROTOTYPES “AWKWARD” 
AND SPECIAL : ' MACHINING & 


PURPOSE MACHINES \ GRINDING 


WELDING FABRICATING 
PROFILE FLAME CUTTING 
AND GENERAL PRESSWORK 


REPAIRS & SALVAGE 
BY METAL DEPOSITION IN 
STELLITE, CHROME, NICKEL Etc. 
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“The Consul from the Clean Air Department 
wants to know the grit content.” 


Sooner or later, you may find yourself literally sitting on top of a similar volcano! ! If grit or 


dust emission from your plant is liable to call forth official action, send for the soothsayers from 





Mancuna—a small tribe of specialists living in the smoky part of Caesar’s island, Britannica. 


| let cope with your clean air problem 


MANCUNA ENGINEERING LIMITED * DENTON * MANCHESTER Tel: DENTON 3965 (5 lines) 
London Office: 59 VICTORIA ROAD * SURBITON * SURREY * Telephone Elmbridge 9793 
SPECIALISTS IN GAS CLEANING AND DUST TECHNOLOGY 





MCA, ED 
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@ SPECIAL MACHINES AND 
@ PROTOTYPES are 
OUR SPECIALITY 


PRODUCTION and GENERAL MACHINING 
of CASTINGS and FORGINGS to 3 ft. Dia. 


oe es | a =) ee 


G. H. WHITEHOUSE & SON LTD. 


|THE ENGINEERS 














Horseley Heath, Tipton, Staffs. Telephone Tipton 1145 
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HEAVY, MEDIUM AND LIGHT SAND CASTINGS 


IN ALUMINIUM BRONZES - MANGANESE 
BRONZES - NICKEL BRONZES - PHOSPHOR 
BRONZES - GUN METALS - ALUMINIUM, ETC. 
PATTERN MAKING AND MACHINING 


CHILL CAST SOLID AND CORED BARS 


J.T. Price & Co. 


(BRASS & ALUMINIUM FOUNDERS)LTD. 
NEWCASTLE STAFFS « phone 52311 (3 lines) 
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COTTONS 


now use the 


NEW silicone 


treated and 


CORONISED 
BREGLASS 


TRADE MARK 


FABRICS 


in their latest 


FILTER 


products. 





The new Siliconed and Coronised “‘ Fibre- 
glass” fabrics are ideal for hot gas filtration. 
They give long life, provide a high perme- 
ability factor and particle retention. 


write or telephone 





CROWN WORKS, PORTLAND ROAD 
LONGTON, STOKE-ON-TRENT, STAFFS 
TELEPHONE: LONGTON 33021 
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Are these hands helping you? 





These hands are but a pair among many engaged in the continuous 
testing and experimental work carried out in P.J. laboratories, 
where skilled paint technicians tackle the complex problems 
which confront industrial paint users. Your area P.J. technical 
representative will bring you the services of this team of 
experts to advise and assist you with your finishing problems. 


You can rely on 


PINCHIN JOHNSON 


for Paint and Service 
PINCHIN, JOHNSON & CO., 4 CARLTON GARDENS, S.W.1 


Telephone: TRAfalgar 5600 


BRISTOL +*« GLASGOW 
* SOUTHAMPTON 


BOOTLE BRIGHTON « 
NEWCASTLE-ON-TYNE 


BIRMINGHAM 
MANCHESTER 


BELFAST 
LEEDS 














TOWER 
LADDER 


All those out-of-reach jobs come 
safely and easily to hand when a 
Gibson Tower is used. Trailer or 
vehicle-mounted, of simple but 
sturdy aluminium telescopic 
construction — the Gibson Tower 
provides a mobile method of 
working at heights for cleaning, 
maintenance and pointing etc., 
with safety assured. 


Detailed information on the range 
of Gibson Towers is contained in 
a leaflet which will be sent on 
request. 


JOHN GIBSON & SON LTD 


Jameson Place - Leith * Edinburgh 6 


Distributors: 
BERESFORD ATKINSON LTD. 
Hough House, Manchester 10. 


MUNICIPAL SUPPLIES LTD. 
2 Robert Street, Adelphi, London, 


GIBSON 
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ROLLS-ROYCE LTD. DERBY. AERO ENGINE ALTITUDE TEST PLANT 


WITH SWITCHGEAR SUPPLIED BY REYROLLE 


-oil-volume 
switchgear and ancitiary equipment 
controlling the supply to the 
six 22,000-H.P. compressor- 
motors was manufactured and 


installed by Reyrolle 


Photographs by courtesy 

of Rolls Royce Ltd. 
Consulting Engineers : 
McLellan and Partners 

in association with 

Messrs. Merz and McLellan 








Reyrolle 


A. REYROLLE & CO. LTD. HEBBURN COUNTY DURHAM 








ENGLAND 


Oct. 





17, 1958 
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Quality control 


for better protection is... 


smoothing 
the way 

to higher 
production 





BP Research 
Station 








LUBRICANTS 


PRODUCTS OF THE BRITISH PETROLEUM COMPANY LTD 








Distributors 


THE POWER PETROLEUM co. LTD. pleased to advise on your lubrication 


Head Office: 76/86 STRAND LONDON W C.2 (Branches and Depots throughout the country) requirements and problems 


Our Technical Department will be 




















Aerial view looking north of Hams Hall ‘C’. 
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power generation 


8 OB 5.8 Ome Op Op 01 Ons WB: Ona One) OF ENGLAD . HEAD OFFICE MAGNET 





Six G.E.C. 60 MW hydrogen- 
cooled turbo-generators, com- 
missioned for Hams Hall ‘C’ by 
the Midlands Division of the 
Central Electricity Generating 
Board, were manufactured and 
installed in only twenty-three 


Steam conditions :- 


months. 
900 p.s.i.g. 900° F. 


The group—comprising Halls 
‘A’, ‘B’ and ‘C’—is now complete. 
Hams Hall ‘C’ brings the total 
installed capacity of Europe’s 
largest power concentration up 
to 930 MW. 





HOUSE, KINGSWAY, LONDON, We -2 



















sets complete Europe's 
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Aerial view looking north of Hams Hall *C’. 


























power generation 


THE GENERAL ELECTRIC CO. LTD. OF ENGLAND, HEAD OFFICE: MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 


































ENGINEERING WITH A BACKGROUND 








In the design of machinery to withstand the arduous 
operating conditions met with in Cement Plants, 
Vickers-Armstrongs can draw on an outstanding back- 
ground of engineering achievement. History-making 
aircraft like the Viscount and Vanguard . . . fast ocean 
liners such as the new Canadian Pacific ‘Empress of ™ 
England’ and super-tankers like the ‘Spyros Niarchos’ 
. . . these are headline news. Yet, in their own fields, 
hundreds of lesser-known products of Vickers- 
Armstrongs are equally important. Whether complex 
or simple, each shares the same background of out- 
standing design and sound construction; each solves 
critical engineering problems. 





For many years Vickers-Armstrongs have specialised 
in the design and manufacture of efficient and depend- Eastwoods Ltd., Barrington Works. 
able Cement Plant. For machinery designed to operate 
continuously for months on end, under arduous condi- 
tions, robust and ample construction is essential. In 
Vickers-Armstrongs’ designs, all parts are liberally 
rated for long working life and minimum maintenance. 
Equipment on any scale is designed and built for both 
wet and dry process plants, and includes kilns, mills, 
crushers, mixers, rolls, feeders, coolers, dryers and the 
manufacture of cement and raw meal pumping plant. 
Complete installations and individual machines are 
now in successful operation all over the world. 





VICKERS-ARMSTRONGS (ENGINEERS) LTD 
VICKERS-ARMSTRONGS (SHIPBUILDERS) LTD 
VICKERS-ARMSTRONGS (AIRCRAFT) LTD 
VICKERS-ARMSTRONGS (TRACTORS) LTD 


Vickers House Broadway London SWI 
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US Ap WERORIP rove pote / 


The U.S. PowerGrip Timing Belt is a new, 
compact transmission medium which has many 
ba advantages over conventional drives. 
[ Non-slip, non-stretch and readily adapted 
to many uses, PowerGrip offers a mechanical 
efficiency of almost 100%. The need 
for lubrication and tensioning devices is 
eliminated giving economical and efficient 
se running. 
If you have power transmission problems 
you should find out more about PowerGrip 
Write today for full details. 





<= (7 ALL THIS-AT LESS COST 





POSITIVE DRIVE-NO SLIP 


MO LUBRICATION REQUIRED 


COMPACT 


WOM - STRETCH 











Distributors in the United Kingdom and Northern Ireland... . . 


wittliAw™M KENYON & SONS LTD. 
CHAPEL FIELD WORKS ° DUKINFIELD ‘ CHESHIRE 
Telephone: Ashton-u-Lyne 1614/7 and 3673/6 


PG7 
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OVER 





WRITE FOR 
FURTHER DETAILS 
QUOTING 
REFERENCE No. 5A 











‘B-W’ INDUSTRIAL 0 


150 
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WRITE FOR 
ADDITIONAL DATA 


eas 


VENS 


STANDARD MODELS 


ELECTRIC - GAS - STEAM 


UNUSUAL SHAPES & SIZES 
TO SPECIAL ORDER 





Barlow-Whitney are acknowledged 
specialists in the production of = : 2 ae 
Industrial Heating Equipment. - ' 2a. 
Their standard range includes: 


VACUUM IMPREGNATING 
PLANT - FURNACES - OIL 
AND GAS HEATERS 
TROPICAL CHAMBERS 
HUMIDITY CABINETS 
SALT AND SOLDER 
BATHS AND HOTPLATES 








BARLOW-WHITNEY LTD., 2, DORSET SQUARE, LONDON, N.W.I. TEL. AMBASSADOR 5485. WORKS: LONDON & BLETCHLEY 
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FLAMEPROOF 
SOLENOIDS 


Series 500 and series 
700 A.C. Solenoids are 
available in Flame 
Proof enclosing cases, 
certified to Buxton 
standards 

































don’t be prehistoric... 
step up production with 


WESTOOL Solenoids 


Your production processes can be made more efficient by 
fitting Westool Solenoids to your machines. Why? Because 
Westool Solenoids are compact, self-contained electro- 
magnetic units which provide a direct mechanical action 
automatically or by remote push-button control. No gear 
trains, no complicated mechanisms—just simple electrical 
wiring from the control panel to the ‘‘on-the-spot” Solenoid 
actuator. Westool Solenoids lift, lower, push, pull, open or 
shut, and thus simplify machine designs, speed up operations 
and reduce production costs. There is a long and diverse list 
of machinery which has already been improved by solenoid 
control—you can add yours to the list with advantage. 


To meet customers’ immediate require- 
ments, Westool carry some 10,000 solenoids 
of various types and ratings so that your 
immediate needs may be dealt with by 
return. 


Write to the Westool Technical Advisory Service-—it's your first step ina production 
speed-up, 





ST. HELEN’S AUCKLAND, CO. DURHAM 


Phone: West Auckland 551/5 Grams: Solenoid, West Auckland 
Birmingham Office: 7 Newhall Street, Birmingham 3. Phone: Central 390! 
Westool also make Coils & Coil Winding Machines, Transformers, Warner Electric 
Brakes & Clutches, Air Conditioners, etc 


And are Sole Selling Agents for the relays, sensing devices and micro-component 
manufactured by A. P. Besson and Partner Ltd 





TIB 94 





“ Newallastic ” bolts and studs have qualities 
which are absolutely unique. They have 
been tested by every known device, and have 
been proved to be stronger and more resistant 
to fatigue than bolts or studs made by the 
usual method. 





CUAL 





POSSILPARK . 


GLASGOW ° N. 














THE 


P&W.MACLELLAN,"® 


CLUTHA WORKS 
35 MACLELLAN STREET 


GLASGOW S.| 


STEEL BRIDGES 
STEEL FRAMED BUILDINGS 
STEEL RAILWAY WAGONS 
TANKS 

ELECTRIC WELDING 

HYDRAULIC PRESSINGS 
FORGINGS AND DROP STAMPINGS 
RAILWAY AND GENERAL ENGINEERING 


Telegrams: 
““MACLELLAN GLASGOW’ 


Telephone : 
IBROX 1135 (4 lines) 


‘AIRNESCO PRODUCTS" 


: This winters 
BUNKER 
TRIMMING 








’ 












* Keeps men out of the Bunkers 





* Clears stoppages faster 
* Costs Less 














TELEPHONE 


Hay we demondtiale, al Your works ? STROOD 78310 
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is the background 


We have a standard 
range of Automotive 
and Industrial Gear 
Boxes, or can undertake 
the supply of loose 
gears and shafts to your 
own design. 





Cut, ground or shaved Spur and 

Helical Gears. Ground Worms and 

Splines—Sprockets— Bevels —Reduc- 

tion Units—Gear Boxes for all Trades. 
A.1.D, Approved 


THE GEAR SPECIALISTS 


COVENTRY 





P. R. MOTORS LTD * ALDBOURNE ROAD - 


Telephone: 22266/7 Telegrams: Supagears, Coventry 
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Wellman Steelworks Plant 
am i 
PASE eH — 


a 





Raa 


7 —- a 
- One of two Wellman 
20-ton Vertical ingot 
| *-* Charging Machines 
~ “= installed-at the new 
Lackenby Works of 
Messrs. Dorman Long 

(Steel) Ltd. 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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Structural | 
Steelwork - 





4 Pressure Vessels 


Pressure vessel for Shell 
Petroleum Co., Lid. 90 ft. i 
long, 9 ft. dia. All welds 

X-rayed. Dead weight 40 tons. 


Welding 


Site welded pyrites flash 
roaster casing 51 ft. high, 


23 fi. 6 in. dia. Weight 90 tons. W 


The photograph above shows an " 


. . . ad 
extension to machine shops for Messrs. 

€ 
Alfred Herbert Ltd. 





. 
e 
: 
Inspection facilities include laboratory equipped ° 
with up-to-date testing maciunes and radiography. 
. ad 
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@ A SMALL FRACTION OF THE COST OF CONVENTIONAL 
CAPSTANS @ TRANSPORTABLE @ A USEFUL AUXILIARY 
TO STEAM LOCOMOTIVES @ SIMPLE TO USE 


@ ABOVE GROUND MAINTENANCE @ EASY TO INSTAL 
@ WIDE RANGE OF MODELS AVAILABLE 
@ DELIVERY 2 TO 3 WEEKS (PRACTICALLY EX STOCK) 


THE SADI ENGINEERING CO. LTD. 


10-14 ANSDELL ST., KENSINGTON SQ@., LONDON, W.8 
Telephone : WESTERN 7653 Cables : SADIUNIT, LONDON 


. and don’t forget— 
Ask for Literature 250/S 





low-price 
answer to your haulage problems 
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TRANSPORTABLE 








Photograph illustrates unit 
being lifted from ground 
socket by Standard Fork 
Truck. 














NO OTHER PRESSES CAN COMPETE wiTH THEM 
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STAINLESS AND 
ALLOY STEELS 


manufactured by 


Cc. G. CARLISLE & CoO. LTD. 


Tapping 4 ton arc furnace 
in our Steel Works. 


Cc. G. CARLISLE & CO. LTD. IONA STEELWORKS. PENISTONE ROAM. SHEFFIELD 6 


Telephone : SHEFFIELD 348791/2/3. Telegrams: "NI CHROME’ SHEFFIELD. 
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BACKED BY A QUARTER OF A CENTURY OF 
LOCKHEED HIGH-PRECISION HYDRAULICS 









































LOCKHEED 
Hydraulic pumps 


These Lockheed pumps have been expressly 
designed for use in industrial applications, where 
the freedom from limitations of space and weight An impeller is incorporated which ensures 
has enabled us to use a massive construction with maximum hydraulic efficiency by minimizing any 
generous ball and roller bearings. possible cavitation effects. 


As a result, the pumps may be expected to give a The pump is available for either flange or foot 
long, trouble-free life with maintenance of the mounting. 

original efficiency. While primarily intended for direct coupling to 
The pumps are available in capacities ranging from suitable electric motors, this unit, being of piston 
2 up to 6.5 gallons per minute with pressures up type, retains high efficiency at low speeds. The 
to 4,000 p.s.i., depending on the volumes delivered. design not only incorporates all features necessary 
This variation in capacity is obtained within the for long life under full load conditions, but has 
same main construction by the use of interchange- produced a unit in which ease of servicing and 





able cylinder inserts of three alternative sizes. fitting replacement parts is outstanding. 


AUTOMOTIVE PRODUCTS COMPANY LTD., SHAW ROAD, SPEKE, LIVERPOOL 24 Telephone: Hunts Cross 2121 


Lockheed 


REGD TRADE MARK 


COMPLETE INSTALLATIONS @¥peeup OR INDIVIDUAL UNITS 
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If it’s Valves 


NUCLEAR REACTOR Saige 
COOLANT SYSTEMS 















Valve production has for long been a Glenfield specialty, and over the 
years we have evolved many new designs to suit new conditions of service. 
With our expert knowledge and up-to-date manufacturing facilities, we 
are well placed to meet the need for special units for flow control and 
associated purposes in Nuclear Reactor Coolant Systems. 

Already we have produced acceptable designs for current requirements, 


and are fully prepared to investigate those of the future. 











a 


iim 


{ 


GLENFIELD. & KENNEDY LIMITED. KILMARNOCK 





Head Office and Works: KILMARNOCK, SCOTLAND 





1958 

























The use of mechanical tubing saves time, labour 
and materials; consequently its use often brings 
a substantial reduction in production costs. t 
Mechanical tubing is particularly suitable for use 
in the manufacture of rollers and ring shaped 
machine parts. 


o~ 








\ 
Our extensive stocks include tubes in large and 
small diameters, in many sizes and various 
finishes. They are obtainable. suitable for 


machining. 


Write for further details so that we may send 
you a comprehensive booklet listing sizes etc., 


LIMITED 
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The illustration is shown by courtesy of Armstrong Siddeley Motors Ltd. 











A new way with Hollow Blades 


Wilmot Breeden. interested in the manipulation of metal in the cold state, have developed in co-operation 
with famous jet engine firms a new process for the manufacture of inlet guide vanes and stator blades. 
These envelopes are now formed in nickel-chrome alloys in a succession of press operations from a flat 
blank, the trailing edge being brazed—in a controlled protective atmosphere—to extremely close 
tolerances, leaving a minimum of material to be removed and eliminating any risk of weakening the joint. 
The inlet guide vanes and stator blades determine the direction of flow of the air entering and passing 
through the compressor to the combustion chambers. Accuracy of the envelope is vital, particularly so 
at the trailing edge. The vane is anti-iced by passing hot air through it. This air is distributed by means 
of one or more perforated ducts, which may form strengthening members, positioned within the envelope. 
The benefits of this process are: minimum weight for given envelope size, full response to aerofoil 
requirements, maximum heat transfer because of uniform wall thickness, ease of accommodating 
end fixings of widely differing design. 
The illustration shows an inlet guide vane for a Sapphire engine; the envelope and the single air duct of this 
' blade are of stainless steel as are the spherical end bearing and the dovetail at the root end. Both end firings 
§ are machined and ground to close tolerances after being brazed into position by induction heating. 


If you have an application for this new method we should be pleased to investigate and advise. 


ne 


reese 


Wilmot Breeden are skilled in metal manipulation 


Wilmot Breeden Ltd, Birmingham 1 
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We design 
Polalemeelatsiatias 


> 


Steel bridges 

Steel buildings 

Steel hydraulic structures 

Giant excavators and conveyor plants 
Industrial plants 

Coal and ore dressing plants 
Crushing plants 


Machinery and equipment for the cement, 
limestone, gypsum, and similar industries 


Rolling mills 





Cable and stranding machines 
Chemical and storage plants 
Switches, turntables, and traversers 
Constructions of theatre stages 


Mining supplies and construction 
of tunnel linings 





F RI E D. KRU PP MASCHINEN- UND 








STAHLBAU RHEINHAUSEN 


. 
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MATERIALS, MAN-HOURS 





SAV 


wire (Sag 











USE-ROLLERS 


Rolling is now accepted as an excellent | FEATURES OF THE MASSEY USE-ROLLERS 
method, quick and cheap, of preparing | 
material for drop forging, particularly in the 

case of long, thin, uses. Rolled uses cut out | @ 
fullering, edging or torming and are clean, 
descaled and without flash. The material is 
accurately distributed, no operating skill is | 
required, and time, labour and material are 
saved. The machine 1s portable, needing no 
permanent mounting or foundation and can 
therefore be placed just where it is wanted 


Quicker and more positive roller adjust- 
ment 





Control and operation by foot pedal or 
automatic trip as required 


Well proved direct air operated friction 
type clutch. 

Massey designs include : 

Steam and Compressed Air Hammers, Pneu- 
matic Power Hammers, Friction Drop Hammers, 
Double-acting Steam and Compressed  4ir 
Drop Hammers, Forging Presses, Trimming 
Presses, Tyre Fixing Rolls 


B:S. MASSEY PF” 


MAKERS OF THE WORLD’S 


Automatic flood lubrication 





Central panel provides quick and easy 
control of motor, single or continuous 
action, and over-run adjustment. 


OPENSHAW - MANCHESTER - ENGLAND 
GREATEST RANGE OF FORGING PLANT 





With a HIGH STANDARD 
of WELDING in ALUMINIUM, ALUMINIUM 
ALLOYS, FULL RANGE of HEAT-RESISTING 
STEELS including the NIMONIC RANGE, 
STAINLESS STEEL, NICKEL, TITANIUM, 
LOW CARBON STEELS and ALLOY STEELS. 


Space and facilities are available for the fabrication 
of medium size storage tanks etc. 


We are equipped for both Manual and Automatic 
Argon Arc, Argonaut, Metallic Arc etc. and 
Elevator Resistance Spot and Seam Welding. 


Z a Feed-Hopper 
me fobricated in’ and 
Stainless Steel 18/8 spec 


BURNLEY AIRCRAFI PRODUCTS LIMITED 


WELDER FABRICATIONS @BiIVISION 


FULLEDGE WORKS °- BURNLEY - LANCASHIRE - ENGLAND 
3 Lines) BURNLEY. TELEGRAMS ‘AIRCRAFT BURNLEY. 


TELEPHONE: 3/21/2 ano 3203 
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New /ow cost electronic adjustable speed drive 
has general purpose industrial applications 


Long experience and extensive development bring to 
machine designers and users in this new equipment 
all the features of electronic drives in a simple compact 
easy-to-use form at an economic price. 


IN RATINGS UP TO ONE H.P. this new series offers up to 


20: 1 speed range, flat load speed characteristic (within 2°, 






from no load to full load), current limit, forward and reverse 


operation, dynamic braking—all at the lowest cost yet. 


EASY TO INSTAL, just connect the a.c. supply and the motor— 
low in installation as well as first cost. 

SMALL IN SIZE, (19}" x 12}” x 63”) and light in weight, the 
units open new possibilities for built-in machine drives, 


using versions available without the enclosing cover for 





such requirements. 


This new self-contained, high performance adjustable speed drive is the latest addition to Britain’s widest range of 
electronic equipment, which includes the most comprehensive selection of specialised drives for every type of application 
—multi-motor speed matching, very high accuracy speed regulation, tension control, reeling and coiling and many others 
where controlled adjustable speed is needed. 











As UNIT CONSTRUCTION for economy FINGERTIP SPEED ADJUSTMENT COMPACT — YET FULLY ACCESSIBLE, 
and ease of maintenance. One accurately sets speed despite load the flat back wall mounting de- 
control unit, easily removable changes. Compact control panel sign and hinge forward control 
with a screwdriver, is used in provides for starting and reversing panel enable all components to 
all ratings. as well as speed setting. be reached without difficulty. 


























LANGASHIRE DYNAMO ELEGTRONIG PRODUCTS LTD 


ELECTRONIC RUGELEY, STAFFORDSHIRE, ENGLAND 
Manufacturers of Britain's widest range of industrial electronic equipment 





sour A Member of the Lancashire Dynamo Group 
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EASY LIFTING 
FOR AWKWARD LOADS... 
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Working under almost every Service Condition conceivable is 





found the “John Smith” Electric Overhead Crane, doing its job 
eflicrently, and earning the confidence of all users. 


Some are fitted with Grabs, some with Magnets and some with special 


If you have a lifting 
problem consult 


hfting equipment as shown in the illustration. 
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F Jour Sarre (KEIGHLEY) Lio. 7 


P.0. BOX 21, THE CRANE WORKS, KEIGHLEY, YORKS. Tel: Keighley 2283 (4 lines) Grams : Cranes, Keighley 






© 


London Office: Buckingham House, 19/21 Palace St., Southern Counties Office : Brettenham House, 
(off Victoria St.), London S.W.1. Lancaster Place, Strand, London W.C.2. Telephone: 
Telephone : Tate Gallery 0377/8 Temple Bar 1515 
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STEEL PRODUCTS OF INTERNATIONAL REPUTE 


in AUSTRALIA 





“RENDHEX” Steel Hexagon FOUNDATION COLUMNS 


Other South Durham 
manufactures include: 


STEEL PLATES 

STEEL RAILS AND ACCESSORIES 
STEEL JOISTS AND SECTIONS 
BROAD FLANGE BEAMS 
LARSSEN STEEL PILING 

STEEL PIPES 

STRUCTURAL STEELWORK 


STEEL TANKS AND PRESSURE 
VESSELS 


ELECTRICALLY WELDED 
FABRICATIONS 








In the absence of normal port facilities, the establishment of the British 
Petroleum Company’s refinery at Kwinana on the coast of Western Australia 
raised the problem of providing deep-water berthing facilities for large tankers. 
The requirement was met by the construction of a trunkway parallel 

to and 800 feet off shore serving three separate jetties and connected to the 
mainland by a single shore arm at its northern end. 

South Durham ‘‘Rendhex’’ Foundation Columns form the sub-structure for 
the jetties. Constructed by welding two semi-hexagonal rolled 

steel sections together along specially designed joints, the columns represent 
a major advance in dock and harbour constructional practice. 

In relation to their great strength and load-bearing capacity they are light in 
weight, easy to handle and economical in shipping and storage space. They 
can be supplied in long lengths which, by eliminating the necessity for 
jointing and fishplating, offer the maximum resistance to corrosion. 

South Durham “*Rendhex’’ Foundation Columns are available in three sizes: 
No. 3 (Light), No. 4 (Medium) and No. 6 (Heavy). 

Full particulars of dimensions and properties on application. 


SOUTH DURHAM STEEL AND IRON COMPANY LIMITED 


Central Sales Office: CARGO FLEET IRON WORKS, MIDDLESBROUGH, YORKS. 


ALSO AT WEST HARTLEPOOL, STOCKTON-ON-TEES AND LONDON 


Telephone: Middlesbrough 2631 (14 lines) 
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from 


APPLES 


Whatever the product to be 
moved-up, down, or around— 
a Renold Chain is there to do 


the job. 


With their all-steel construc- 
tion, accuracy of manufacture, 
and high ratio of strength to 
weight, they are the hallmark 
of a first class conveyor 
installation. These features 
mean least power consumption 
for the load moved, and the 
avoidance of excessive weight 


in conveyor structures. 


Chains for 
mechanical handling 


ere 


RENOLD CHAINS LIMITED MANCHESTER Sana) —fhe FIRST name in precision chain 
Dest 
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\ Write for catalogue to: 


& CO. LIMITED 


IRWELL BANK WORKS - DOOGH 


TELEPHONE: PENDLETON 2857-8-9 BIRMIN 
TELEX 66-255 
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bringing 


a NEW ERA in drilling 


SPEEDICUT 


“ CHIPBREAKER ” 


Dry Drilling constructional steels SPEEDICUT ‘* CHIPBREAKER ”’ 
Drills, gin. dia., average 3,108 holes between regrindings. 

Covering the range of single plate to packet drilling, the average hole 
depth is 1jin.; chipbreaking is excellent and no withdrawal is necessary 
when packet drilling to full flute depth. 

One of the largest Constructional Engineers in the country reports 
this performance as 50 per cent. better than competitive drills. 

Take advantage of latest techniques in toolmaking—SPECIFY 
SPEEDICUT. 


SPEEDICUT WORKS CARLISLE STREET EAST SHEFFIELD 
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ENGLISH 


THE 


At Hydro Quebec’s Bersimis-Lac Casse Develop- 
ment in Canada, four *‘ ENGLISH ELECTRIC’ water 
turbines have regularly supplied 520,000 kW 
to Quebec’s power system from one of the 
world’s most powerful hydro-electric stations. 
On occasions 200,000 h.p. has been developed 
froma single turbine under a net head of 840feet. 


ENGLISH ELECTRIC 


water turbines 


MARCONI HOUSE, STRAND, LONDON, 
ENGLISH ELECTRIC COMPANY OF CANADA LIMITED, ST. CATHARINES, ONTARIO 


AT BERSIMIS 


World's largest high head turbines 


ELECTRIC ComMmPANY LIMITED, 


ENGINEER 


RECORD OUTPUTS OF 200,000 h.p. DEVELOPED 


This establishes a world record for hydro- 
electric units, being more than 10°, greater than 
the output of any other high head turbine. 
These turbines of ‘ENGLISH ELECTRIC’ design 
were supplied by English Electric Company of 
Canada Limited, and were manufactured at the 
John Inglis Co. Limited plants in Toronto. 


Offices and representatives throughout the world 
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no magic 


about it 


There’s no magic about Sykes Dewatering 
Equipment. Its efficiency is due to 

’ excellent design backed by 100 years 
of pumping experience. In the same 
way there is no mystery about installing 
and operating the system. The 
remarkable jetting efficiency of the 
unique Jetwell wellpoints makes 
installation simple, speedy and 
economical. Reliability of operation 

is so high that the plant can be 
maintained by one semi-skilled 

man, and will give non-stop service 

for months on end with the 

very minimum of attention. 





The photograph shows part of an 
excavation in water-bearing sand, 

taken to 2§ ft below standing water level. 
This work was carried out by a 
contractor who had not previously 
owned dewatering equipment, 

and without expert assistance. 
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By kind permission of Whitley Bros Ltd of Wrexham 


SYEES 





DEWATERING EQUIPMENT 


HENRY SYKES LTD, Southwark Street, London, S.E.1 


Telephone : HOP §231 (8 lines) Telegrams: Tripulse, Sedist, London 
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is the key- -note... 


This new super-economic boiler installation has 
produced excellent performance figures during 
the past twelve months. £20,000 nett 
saving has been effected. Outlet 
temperatures of 400°-450°F. 
with CO, up to 13% have 
been easily maintained. 


Nightingale Road Factory, 
Derby. Photograph bj 
courtesy of Rolls Rovce Ltd. 


Oa et) 
py-¥. 1. @- em OF NETHERTON LTD 


NETHERTON, DUDLEY, WORCS. 
Telephone: Cradley Heath 66417. 


London Office: Bank Chambers, 329 High Holborn, W.C.1. 














DONOVAN 


oe a 
MOTOR CONTROL 
SWITCH & FUSEGEAR 














A.C. DIRECT-ON-LINE 


A.C. DIRECT-ON-LINE Automatic 
A FEW CONTACTOR with load St cee STAR-DELTA STARTERS 

breaking interlocked iso- Sizes up to 400 h.p. Up to 150 h 
EXAMPLES lating switch. Up to 30 h.p. beet P- 


FROM A WIDE 
RANGE 


FOR MOST INDUSTRIES 
AND APPLICATIONS 





Mo F Automatic Gear can _ give 

ereeerere | almost any required opera- 

yee ey > tion and while some applica- 
tions would not be economic, 

seta a surprisingly large number 

to-day are not only possible : 

but extremely profitable. Our eT es aoe PUSH-BUTTONS 
Automation Engineers will ‘esnteel easly for ordinary or 


be glad to advise you. heavy duty. 








ores Be gers ACCESSORIES 


ple) fen s-¥. ELECTRICAL CO. LTD. GRANviLtE sTREET, BIRMINGHAM 1. 


> LONDON DEPOT: 149-151, York Way, N.7. GLASGOW CEPOT : 22, Pitt Street, C.2. 
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in all Metals, Bakelite 
and Fibre. 





PRESSED 
NUTS 


in Brass and Steel. 


WASHERS 


in any metal, plain 
and press bevelled. 






Lim ited 
WRIGHT STREET 
SMALL HEATH 


BIRMINGHAM 
10. 


Phone: ViCtoria 409/-2-3 (three lines) 
Grems : “Washnuts Birmingham |0” 


Lo Terao ES SEEN 
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PARTING-OFF 

















This lathe is specially designed for the high speed production of such arciclesas cylinder liners, 
piston rings, etc., and for the rapid parting-off of ferrous and non-ferrous bar and cube " 
The specification incluces pneumatic or hydraulic chucking equipment, screw operated 
parting-off toolslide assembly on overhead arm, front and rear tool holders, boring bar holder 


self contained motor drive and electric suds pumps. 
Please write for detailod literature. 


CROWTHORN ENGINEERING COMPANY LIMITED 
High Class Machine Tool Makers 


REDDISH ° STOCKPORT ° ENGLAND 
ld 11 1 Sa OL OF @ od OF St Ma a) Eee Grams: CROWTOOL, REDDISH 




















SHEET METAL WORK & ENGINEERING 
FOR “EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as those whose demand is for 


quantity production. 


*AUTOMOBILE | *ELECTRONICS *AIRCRAFT 


Body panels, wings, cabs, silencers, Main control cabinets, instrument Fuel tanks, elevators, tail planes, 
petro! tanks, etc., etc. panels and boxes, receiver chassis, pressings, fabrications in all metals. 
etc. 





Our Sheet Metal Working Plant includes: 
Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, 


Benders, Riveting and all types of Welding and General Engineering Plant. 


WEST ROAD, TOTTENHAM, 
LONDON, N.17 


Telephone: TOTtenham 2257-8 -9 
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Power for India’s expanding industry 


F aes 
a 
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CLARKE, CHAPMAN & CO. LTD. are installing two tri-drum boiler units in the new factory 
extensions of Messrs. Gwalior Rayon Silk Manufacturing (Wvg) Ltd. at Birlagram, Nagda, M.P. 
Two identical units are also being installed in the Birla Jute Manufacturing Company’s 
cement factory at Satna. These installations incorporate chain grate stokers for coal-firing, 
water-cooled front and side furnace walls, suspended arches, superheaters, 
economisers, mechanical draught plant and grit collectors. 





Evaporation: 50,000 Ibs. per hour. Steam pressure: 400 Ibs. per sq. in. Steam Temperature 770‘ F. 


LONDON Dunster House, Mark Lane, E.C.3. 


CLARKE, CHAPMAN 
& COMPANY LIMITED 
Victoria Works «+ Gateshead, 8 
Co. Durham. 


GLASGOW i/6, Hope Street, Glasgow C.2. 
MANCHESTER 8, King Street, Manchester 2: 


Chapman 
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HYDRAULIC 
PRESSES 





A self-contained L.E.H. 500 ton hydraulic press W ith base, 


press head and moving table of fabricated constuction. 


DESIGNERS AND 
MANUFACTURERS OF 


HYDRAULIC 
EQUIPMENT 








THE LEEDS ENGINEERING 
& HYDRAULIC CO., LTD., 
RODLEY, LEEDS. 


Telephone: ‘PUDSEY”’ 2859. 
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Photo by courtesy of Thomas De La Rue & Co ir td 

These bronze contact “Drum’’ Pumps at the Tynemouth factory of 
Thomas De La Rue & Co. Ltd. circulate synthetic varnishes for impregnat- 
ing paper and fabrics. They have a capacity of 3,500 gallons per hour 
against a pressure up to 100 Ibs. per sq. in. 


“Drum” Pumps are available for pumping liquids of any viscosity. 


DRUM eo UM p 
“stO™ 

THE DRUM ENGINEERING COMPANY LIMITED 
HUMBOLDT STREET, BRADFORD. Telephone Bradford 22358 


London Office: 38, Victoria St., Westminster, S.W.1. Telephone Abbey 3961 
Branch Offices in Glasgow, Newcastle, Manchester and Birmingham. 
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GRAFTON 


DIESEL, ELECTRIC 2 STEAM 


CRANES 


GRAFTON CRANES LTD. 
BEDFORD, ENGLAND. 
stablished 1880 


Telephone : Telegrams 


2490 GRAFTON, BEDFORD 





ee 


FOR CONVERTING 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 


POWER UNITS AVAILABLE 
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Heli-Coil Inserts are self-locking thread liners made from high 


tensile stainless steel wire. In tapped holes they provide a 
SCI ay conventional thread with higher loading strengths and greater 
resistance to wear and stresses than unprotected threads. The 


Heli-Coil eliminates stripping, seizing, galling and corrosion. 


It literally armours the thread. The Heli-Coil offers a unique 
opportunity for product cost revision. It is ‘‘a natural”’ for 


automation, it can make dramatic cuts in time and labour costs. 





Assembly is the ultimate in simplicity —just drill, tap and 


eo 
install. The Heli-Coil saves weight and space. It improves the 
serviceability and appearance of the end product. We suggest 
you write soon for data on Heli-coil, the British-made Insert 
that is available internationally. Itis a product of the day and 


this atomic age. 
For further details write for Sales leaflet H.E.5. 


ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKSHIRE 


x HELI-COIL is a registered trade mark 
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can offer such a 
wide selection of 


British made bearings 


The bearing illustrated is the single thrust ball 
bearing, designed to deal with axial loads acting in 
one direction. The housing ring may have a flat 
seating, or where appropriate a spherical seating 
with matched seating-ring to compensate for minor 
misalignments in the housing. 


Every IP’ bearing has behind it not only 
unrivalled manufacturing facilities, but a unique 
fund of world-wide experience in the design and 
application of rolling bearings. This experience is 
at your service for the asking, at any one of the 
twenty Skefko Branch Offices in the British Isles 
or at Luton. 

















Thrust bearing for lighthouse lens system 


THE SKEFKO BALL BEARING COMPANY LIMITED + LUTON ° BEDS 
P 
L 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING T 
R 


ES ;: 
BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERIC Al L 
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A SHOT AT THE MOON 

About a month ago the Americans fired a rocket in the 
hope of establishing a small body in an orbit around the 
moon. But there was a failure at a relatively low altitude 
and the rocket fell in the sea. It was expected that early 
this month, conditions being once more favourable, they 
would try again, and last Saturday night the news was 
received in this country that a rocket with an initial weight 
of 52 tons had been fired, that all its stages had functioned 
properly and that an object carrying about 40 lb of 
instruments was at that time travelling outwards towards 
the orbit of the moon. Temporarily there was substantial 
hope that the object would pass close to the moon, and 
it was planned that when it did a number of “ vernier ” 
rockets within it should be set off to decelerate it and 
thus permit the moon to capture it as a satellite. How- 
ever, it was very soon observed that the object was 
departing from the required trajectory and measure- 
ment showed that it was travelling at, marginally, too 
low a velocity. This departure from plan, according 
to official reports, could be traced to some failure of 
directional guidance in the first stage which allowed the 
first part of the rocket’s flight to diverge 34 deg. from the 
desired direction. The ascent of the rocket through the 
atmosphere is said to have been steeper than planned with 
the consequence that the minimum speed of 23,870 miles 
per hour was not reached, though only by a matter of a 
few hundreds of miles per hour. Consequently, though 
the object reached some 79,200 miles out into space from 
the earth it never came at all close to the moon, which is 
some 238,860 miles away. This by about 165,000 miles 
may seem very large. In fact, in terms of the velocities 
involved, it is tiny. 

As it happens, it is unlikely, even had there been no 
error in the launching angle, that the object could have 
been made to circumnavigate the moon. For when it was 
appreciated that the object could not reach the moon, but 
was travelling along a highly eccentric orbit about the 
earth (to which it was therefore bound to return), the 
decision was made to fire the remaining rockets at a 
suitable moment. The purpose was to establish the 
object permanently in an eccentric orbit with a peri- 
helion far above the earth’s atmosphere. But the rockets 
failed to operate. It is believed they failed to operate 
because the batteries to provide the power to fire the 
rockets upon receipt of a signal from the earth were chilled 
by unexpectedly low temperatures within the instrument 
case, so that the mechanism was no longer responsive to 
the signals. A lesson that will need to be applied when 
further attempts are made has therefore been learnt. Asa 
consequence of the failure to fire these auxiliary rockets 
the object could not have been established in an orbit 
around the moon, even had it travelled the necessary 
distance from the earth. In fact, it followed an orbit which 
brought it back into the earth’s atmosphere. Its existence 
is believed to have ended in a flash of flame high up above 


the South Pacific ocean on Monday night. In its brief 
life the object was able to signal back to earth certain 
valuable data about conditions in space and particularly 
about the heavy radiation belt discovered by the 
** Explorer ” satellites. It may well be that this informa- 
tion will prove at least as scientifically valuable as any 
that could have been provided about the surface of the 
moon. 

So there has been another failure ! Yet, in fact, success 
would have been very surprising. In attempting at the 
present stage of rocket development to reach the moon 
rocket designers are pressing everything to the limit. The 
velocity necessary to carry an object as far out into space 
as the moon approximates closely to that needed to fling 
an object clear off the earth upon a hyperbolic orbit. The 
attainment of that velocity even for an instrument payload 
as low as 40 Ib is only just within the limits of the possible. 
The consequence is that the room for error at any stage 
in the launching of a suitable object must be almost nil, 
because insufficient power is available to correct the course 
after launching. Far, therefore, from commiserating 
with the Americans upon their failure, we congratulate 
them on the remarkable degree of success attained. By 
flinging an object nearly 80,000 miles out into space they 
have made more progress towards the objective of explor- 
ing the moon than anyone would have deemed possible 
only eighteen months or so ago. 


AN ADDITIONAL USE FOR THE ‘** ARROW ” ? 


Of the members of the Royal Aeronautical Society who 
gathered last week to hear the British Commonwealth 
lecture on the design and development of a supersonic 
military aircraft, many must have been opposite numbers 
of Mr. Floyd, of Canada, in the British firms of the 
Hawker Siddeley Group, who have twice been deprived 
of the opportunity to fly such a machine. Their interest 
in the lecture could be taken for granted. But the address 
must also have been of particular value to those charged 
with the procurement of equipment for the fighting 
services in this country. For a pronouncement of harsh 
realism was included in the preliminary discussion of the 
Royal Canadian Air Force requirements : “* The decision 
was taken to design, develop and produce in Canada. 
This decision was not taken on the basis that there 
happened to be an established aircraft industry in Canada, 
although this obviously had some influence on the 
decision. However, the Chief of the Air Staff at that time, 
Air Marshal Slemon, made it quite clear that Canada was 
not in a position to undertake the development of a new 
aircraft if a suitable type was being designed, developed 
or produced in either the United States or the United 
Kingdom. .. .” That the Canadians not only saw the 
situation clearly, but matched their actions to their 
thoughts, is evidenced by their accomplishment, the 
Avro “ Arrow.” Particularly noteworthy is the magnitude 
of the step forward between the CF-100 all-weather fighter 
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and its planned successor, the CF-105, which will be 
apparent from the photograph reproduced on page 612. 
Even in the United States of America the realisation that 
often aeronautical progress can satisfactorily be made 
only in large strides is comparatively recent. The story 
of the development of our own fighter aircraft does not 
reflect the acquirement of a similar philosophy : a parti- 
cularly clear, but not misleading, example to the contrary 
is provided by the succession of “‘ Sea Vampire ” by “ Sea 
Venom ” by “ Sea Vixen,” when set against a time scale 
on which such milestones as the passing over of the 
“Skylancer’’ are marked. The essential difference 
between the discontinuous and the progressive mode of 
advance is easily discerned ; for the “ Arrow ” is in flight 
before any other known machine that could play the same 
part in its weapons system, even though the first few 
machines have been twice redesigned to suit different 
engines. 

It is no new finding that a really up-to-date military 
aircraft will, in all probability, prove supreme in roles 
other than that for which it was originally designed. Yet 
the state that the development of one single aircraft 
project can absorb a quite substantial fraction of a nation’s 
military budget has lent a new urgency to exploiting this 
finding. Canada, however, is in the distinctive position 
that her “chosen role in military air power is one of 
defence, and Canada does not maintain any bombing or 
tactical air force,” and so it is not yet determined, nor will 
it be until next March, that production quantities of the 
“ Arrow ” will be ordered ; for Canada is very near to 
one of the only two nations with operational long-range 
anti-aircraft missiles, which might make manned fighter 
aircraft obsolete. But for Britain, whose role is to be 
offensive as well as defensive, there is already an urgent 
need for an aircraft to penetrate hostile air space at great 
speed, for how else than by reconnaissance are we to find 
targets for our promised missiles, or to know whether we 
have hit them ? Yet there does not appear to be even a 
design in being for such an aircraft. When it is appre- 
ciated that the designers of the ““ Arrow ” have provided 
for even more tankage than their long range interception 
mission demands, and when it is borne in mind that the 
“ buddy ” system of flight refuelling (in which the tanker 
is another aircraft of the same design, adapted to transfer 
fuel from its tanks to a trailing drogue) can add more than 
a third to the range of an aircraft, and when it is further 
observed that the war load of the “ Arrow” is concen- 
trated in a removable pack, it seems a sensible suggestion 
that the Royal Air Force could and should share in the 
privilege of using what may well prove to be the ultimate 
in light alloy aeroplanes. Whether the CF-105 will meet 
the recently prepared operational requirement 339 which 
presumably is for an aircraft to be delivered long after 
1961, it would be profitless to guess, but if operation from 
no or poor runways is involved it will not. However, 
there is a contemporary reason why it is in the interests of 
Great Britain as well as Canada that the utmost use should 
be made of this challenging aiicraft. Up till now this 
country has attempted to develop and manufacture native 
aircraft to meet all its military requirements, whether or 
not these requirements were parallel to those of other 
nations. That policy has, we believe, benefited the air- 
craft industry and the nation. However, as the money 
available to devote to development is limited and as 
sometimes the development of a single “‘ wrong horse ” 
(or what a Ministry comes to believe to be a “ wrong 


horse’) may be pursued to the exclusion of all others, 
there are likely to occur periods when in certain sectors 
our defence requirements do not appear capable of being 
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met from home sources within a reasonable period. It 
then becomes good sense to import a limited number of 
machines for certain missions not peculiar to the Royal 
Air Force. It might, therefore, in the present circum- 
stances prove sound economically as well as militarily 
for the Ministry of Supply to announce the interest of 
this nation in the Avro “ Arrow,” a machine which the 
Hawker Siddeley Group has already designed and 
developed and the first examples of which have been 
built on production tooling so that supplies would be 
almost immediately available were an order placed. 


BRITISH STEEL 


The latest production statement issued by the Iron 
and Steel Board shows some increase in steel output 
following the two holiday months of July and August. 
But it shows also that this year’s production is now 
some distance below that which has been achieved in the 
last three years. In the nine months ended September, 
the weekly average production of steel was 378,800 tons, 
which means that output has been running at an annual 
rate of 19,700,000 tons. In the comparable period of 
last year, the annual rate was 21,602,000 tons. The 
industry has capacity available for a steel output this 
year of at least 23,000,000 tons, but the final result of the 
complete year’s operations will obviously fall a good deal 
short of that amount. The changes in the economic 
climate over the past twelve months are responsible for 
this setback in the activity of an industry which in the 
post-war years has been working at full throttle to meet 
the demands made upon it. Up till a few months ago, 
steel of many descriptions was in short supply despite an 
ever-increasing production. Now, however, for the 
present, the demand has lessened. The pause in capital 
investment which was initiated just over a year ago, and 
the reduced pace of industrial activity generally, have 
created what has recently been described as a “ cold wind 
blowing through the steel industry.” Happily, that 
touch of cold wind is a long way from a state of gale 
force, and it is reasonable to hope that the pause in the 
growth of industrial production and investment which 
this country—in common with other countries—has 
been compelled to endure will be no more than a tem- 
porary phase. That is the view wisely taken by the Iron 
and Steel Board and, we believe, by the great industry of 
which the Board has oversight. The declining demand 
for British steel is certainly not a pleasant circumstance 
for the national economy, but it is proper to consider it, 
as the Board does, as “‘in the nature of a short term 
influence.” Accordingly, there is little if any slackening 
in the big development and modernisation projects which 
the steel companies have in hand. One recent outstanding 
example of these projects, the universal beam mill on the 
North East coast, is described elsewhere in this issue. 
The investment of money and technical skill in this and 
other development schemes which are in progress is 
sound evidence of the British steel industry’s confidence 
in its future. 


BULLOCK POWER IN INDIA 


On page 620 towards the back of this issue there will 
be found an illustrated description by our Indian corre- 
spondent of a gear by which water can be pumped and 
electricity generated by bullock power. The device harks 
back to the medieval circular walkway for a horse or other 
animal driving machinery. But in this modern version 
chain gearing is employed to increase the two revolutions 
per minute of bullocks around the walkway to 150 r.p.m. 
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at a pump and 1320 r.p.m. at an electric generator. The 
cost of installing the gear at an Indian village is stated to 
be about £1875 against some £4500 (supposing spare 
power to be available) for connecting up a village to the 
electricity grid. At first glance that seems to provide 
sufficient economic justification for the supply of plants 
to a high proportion of the 550,000 odd villages in 
India of which only some 20,000 have so far been electri- 
fied. But we cannot help wondering about the true 
economics of the proposal. For it is certainly rather 
Startling to have it suggested that animal muscle power 
can compete economically with power generated from 
fossil or other fuels in India—or anywhere else. That is a 
proposition which has been untrue in this country since at 
least the days of Watt. No doubt it may be true in large 
areas of India simply because no fossil or other satis- 
factory fuel is or can be made cheaply available. The 
fact also brings sharply home to us how low must be the 
living standards in the majority of Indian villages. For 
until electricity can be brought in the power available to 
the inhabitants is limited to that of the number of bullocks 
which can be supported by the land. Nor will the adop- 
tion of the gear described by our correspondent bring 
about any change in that relationship though it may 
possibly be true, of course, that by use of the gear the 
bullock power will be the more efficiently applied. Yet we 
wonder if it can be so. For in relation to the food 
resources available for man and beast the cost of bullock- 
generated power may prove too high. After all the 
number of bullocks around a village cannot be increased 
so that those which drive the gear must be diverted from 
some other task. However, it is of course possible that 
much bullock-time is in any case idle. It will be interesting 
to see. Meanwhile it is worth repeating a striking 
statistic mentioned by our correspondent. The combined 
power potential of the bullock population of India is 
probably greater than the installed capacity of public 
utility undertakings in the U.S.A.—124 million kW— 
and far, far, exceeds India’s installed capacity of 
3,500,000kW of electric power. 


IDEAS AFTER D:!NNER 

It is very seldom that we listen to speakers, even after- 
dinner speakers, without hearing at least one remark 
which triggers off certain speculations or opens up some 
prospect to view that we had not appreciated existed. In 
Glasgow last week at the James Watt dinner of the Institu- 
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tion of Engineers and Shipbuilders in Scotland, held in 
St. Andrews Halls on Thursday, October 9, several such 
remarks were made. Of course, not all the remarks that 
so attract our attention have any real novelty. Much 
more frequently it is a trick of expression which is involved. 
Yet when Sir Edward Appleton, at that dinner, remarked 
that he did not care much for the expression so often used 
in industrial negotiations “ both sides of industry,” and 
that he thought the term “ both arms of industry ” was 
better, he was pointing out what is often forgotten in 
the irritation of negotiating upon a wage claim, that 
industry operates by the co-operation of management 
and men not through any conflict between them. We often 
think that trades unions are at fault in not impressing the 
point more firmly on their members. For every so often, 
within a works or upon a civil engineering site, the men 
allow leaders to take charge of them who clearly believe 
in “ sides” rather than “ arms,” with disastrous results 
upon efficiency. 

Another of Sir Edward’s remarks seemed truthful 
enough at the time of its delivery. It was, if we understood 
him aright, that nowadays so many improvements in 
industry are rooted in the application of scientific dis- 
covery that there is less need than there was for the 
intuitive inventor. Yet the more we reflect upon this 
expression of opinion the less sure we become of its right- 
ness. We do not dispute Sir Edward’s premise. But we 
think he may be under-estimating what it is that an 
engineer does in converting a laboratory process into a 
practical device usable by industry or by a lay purchaser, 
For certainly there are important stages in the process 
which are both intuitive and inventive. We rather doubt 
whether it makes much difference to the inventive process 
whether the starting point is a collection of observed 
practical facts or a theory based on the results of scientific- 
ally conducted experiments. The engineer still has to 
have the imagination to see how the information might 
be applied and the inventiveness to find the means of 
applying it. Is there not a confusion in Sir Edward’s 
remark between the roots from which an inventor draws 
inspiration and the quite separate intuitive act of invention 
itself ? Were the engineers of a century ago really more 
inventive than those living to-day ? We think the achieve- 
ments of engineers in the last decade or so belie any such 
suggestion. But there ! The art of after-dinner speaking, 
already in decline, would receive its death-knell if its 
exponents had deeply and seriously to think out all the 
implications which might be read into their lightest words. 





** FIREPROOF STEAMSHIPS.”” 


‘Were a Clyde builder to receive an order for a fireproof ship, 
we have no doubt he would ask ‘ What next ?’ Certain materials, 
in themselves fireproof, are indeed already used in the construction of 
ships, but not at all, as we believe, because they are fireproof. When 
the Dublin Steam Packet Company decided, some thirty years ago, 
to build the first iron steamship, the Garryowen, nothing was said 
of increased security from fire. For it was well known that a wooden 
hull only burns to the water’s edge after all within has met the flames. 

“Yet an order for a ship, practically fireproof, at least to the full 
protection of life from fire, would involve no practical difficulties in 
its execution, nor do we suppose that it would involve any considerable 
increase of cost. When wanted, the ship would be forthcoming as 
much as if it had been a Chubb safe or a powder magazine. To shut 
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up a fire in any compartment in which it might originate, and to let 
in sea water, if necessary, for its extinction, would be perfectly prac- 
ticable, and a very little thought would show how every passenger 
could be safely removed to another part of the ship, altogether out of 
the reach of fire. When vessels like the Austria are burned, under 
the most appalling circumstances, and only from a quantity of tar 
being spilled upon a heated iron, it is a terrible reproach upon our 
resources of preservation. On ordinary steamers we cannot !ook 
among the passengers for the coolness and discipline by which the 
troops on board the Sarah Sands conquered a fire which had gained 
full headway in that vessel. The possibility of such conflagrations 
must be entirely prevented.... We should not be surprised if the 
Dublin Steam Packet Company, which first adopted watertight com- 
partments, should be the first also to produce a fireproof steamer. 
In the meantime, no other company nor any shipbuilder need hesitate 
to compete for this lasting honour.” 
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Hinkley Point Nuclear 
Power Station 


The design of Hinkley Point power station was the subject 
of a paper by Dr. H. §. Arms, C. Bottrell and P. H. W. 
Wolff * at the “* Atoms for Peace” Conference at Geneva 
last month. Abstracts from this paper are reproduced here, 
accompanied by a number of illustrations and a_ brief 
progress report gleaned from a recent visit to the site. 
Hinkley Point, the fourth of the British nuclear power 
stations to be ordered, will have two gas-cooled graphite- 
moderated reactors, with a net electrical output of SOOMW, 
an efficiency of 26 per cent and anticipated generation costs 
of less than 0-65d. per unit sent out. 


OST of the conditions considered 
necessary for the site of a nuclear power 
station are fulfilled at Hinkley Point, on the 
south side of the Bristol Channel, about 8 
miles north-west of Bridgwater, Somerset. 
The site is relatively near to an area with a 
high load demand where generation with coal 
is costly because of distance from coalfields. 
It provides good foundation conditions and 
has an adequate supply of cooling water 
from the sea. Further, it is in a region of low 
population density, in accordance with the 
current practice of siting these stations away 
from densely populated areas until more 
experience of operation has been obtained. 
In addition, the land is not particularly good 
for agriculture nor is it a particular beauty 
spot. : 
The formation is part of the Lower Lias 
limestones and shales overlaid in parts by a 
surface deposit of brown clay ranging in 
thickness from zero to about 6ft. In general, 
the bearing capacity is of the order of 10 tons 
per square foot. Settlement ts expected to be 
negligible. The site slopes gently towards the 
sea and it has been necessary to excavate 
about 175,000 yards of material. A sea wall 
some 1000 yards long between existing Coast 
protection works on the east and a low cliff 
on the west will reclaim part of the foreshore 
and help to balance cut and fill, as well as 
providing protection from the sea and a site 
for the turbine house and pump house. 
The station layout was determined basic- 
ally from consideration of economy, ease of 
operation, ease of control, safety, and ease of 
construction. The turbine house is arranged 
nearly parallel with the sea wall and parallel 
with the line connecting the centres of the 
two reactors which are on the landward side 
of the site. This disposition requires the 
minimum length and expense for the cooling 
water culverts, though it does require a 
fairly long run of cable to reach the switch 
yard behind the reactors. ES 
The arrangement of the reactor buildings, 
each with three boilers and associated blower 
houses on either side, and their orientation 
with respect to the turbine house was deter- 
mined, partly from reasons of economy of 
pipe and cable runs, but largely by the 
decision to use a Goliath crane for erection 
of the heat exchanger shells and the pressure 
vessel sections. This Goliath crane will have 
a span of 250ft and a clear height of 210ft 
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with a lifting capacity of 400 tons on the 
main hooks and will be able to span each 
reactor and its associated building in turn. 
The boiler shells and pressure vessel sections 
will be fabricated in a specially constructed 
shop to the west of the reactors and brought 
to position by the crane. A group of admini- 
stration buildings were located at the eastern 
end of the turbine house to allow construc- 
tion to begin from that end and to allow 
expansion of some of the buildings as and 
when a second station is built to the east of 
the present one. The fuel cooling ponds, 
decontamination area, laundry, and effluent 
treatment plant are placed on the south side 
of the reactors to isolate these areas as much 
as possible from the rest of the site and to 
make the access for bringing in and removing 
fuel as direct as possible. 

The general layout of the reactor buildings 
and associated equipment is shown in the 
drawing. Three boilers and their associated 
ducts and carbon dioxide blowers are located 


Main Parameters of Hinkley Point Nuclear Power 
Station 
Reactor 


Number of reactors per station Two 


Reactor heat rating 966M W 
Diameter of pressure vessel ‘ 67ft 
Thickness of pressure vessel (excluding 

internal insulation) 3in 
Coolant... co. 


Nominal maximum can temperature 


430 deg. Cent 
Reactor inlet temperature 


178-9 deg. Cent 
(354 deg. Fah.) 
373-3 deg. Cent 
(704 deg. Fah.) 

185 Ib/sq. in gauge 
10,300 Ib per second 
4-45 Ib/sq. in 


Reactor bulked outlet temperature 


Reactor inlet pressure 
Reactor gas mass flow 
Total reactor pressure drop 


Total gas circuit pressure drop 8-63 Ib/sq. in 
Boilers and Turbines : 
Number of steam raising units Twelve 


H.P. steam pressure at superheater 
outlet 


7 640 Ib/sq. in gauge 
H.P. steam temperature at superheater 


outlet , 685 deg. Fah 
L.P. steam pressure at superheater 
outlet... ; 170 Ib/sq. in gauge 


L.P. steam temperature at superheater 
outlet . 

Tota! steam flow from S.R.U.s reactor 

Total H.P. steam flow from S.R.U.s 


660 deg. Fah 
2:76 10% lb per hour 


reactor ll 1:76 10° ib per hour 
Total L.P. steam flow from S.R.U.s/ 
reactor ae ‘ 1-00 « 10° Ib per hour 
Number of main turbines Six 
Output of each turbine S7MW 
Number of variable frequency tur- 
bines ... ey it Three 
Load on variable frequency turbines 
EN = ace © nes ; 25-2MW 
Heat transferred to gas by circulators 
reactor * << 22-9MW 
Maximum capability of each variable 
frequency turbine ..._ . 33MW 
Heat transferred from gas in boiler 
reactor 986° 2MW 
Main Circulators : 
Number of circulators Twelve 
Type of circulator Single stage axial 
Blower temperature rise 5-0 deg. Cent. 
Output : 
Net electrical output ... SOOMW 
Net efficiency ... ... 0-26 
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on the east and west sides of each reactor. 
On the north side ofeach reactor is an auxiliary 
building housing the bulk of the equipment 
needed for CO, storage, vacuum systems, 
flux measurement, electrical supply, control 
rod power supply, fuel element failure 
detection, and shield cooling. The equip- 
ment on the south side of each reactor 
includes a test facility for the fuelling and 
hole preparation machines, discharge 
arrangements for spent fuel and an access 
shaft to allow heavy equipment to be lowered 
from pile cap to ground level. At pile cap 
level the space is largely devoted to fuelling 
and servicing operations on the reactor. The 
crane provided, of 150 tons capacity, is an 
integral part of the fuelling and servicing 
equipment. 

Each reactor building is 175ft high by 
345ft by 18Sft in plan. 


THE GAS CIRCUIT 


The spherical pressure vessel is constructed 
of a boiler quality mild steel suitable for site 
fabrication and relatively immune to radia- 
tion damage. By a combination of internal 
insulation of the top of the vessel, external 
insulation of the bottom of the vessel and 
carefully designed air cooling arrangements, 
it is possible to maintain the vessel tempera- 
ture everywhere between the temperatures of 
about 600 deg. and 650 deg. Fah. These 
temperatures are low enough to avoid the 
necessity of lowering stress levels to cater 
for possible creep and high enough to make 
any radiation damage self-annealing. As a 
consequence, it is possible to increase the 
gas pressure to 185 lb per square inch gauge, 
so that high rates of heat extraction from the 
fuel become economical. 

The pressure vessel is designed with full- 
strength compensation on all its major 
openings by forged T-section rings butt- 
welded on to the plating so that full X-ray 
inspection can be done. At the top of the 
vessel approximately 200 standpipes are 
provided, one for each group of thirty-six 
fuel channels plus extras to carry control 
rods and flux scanning gear. Each of these 
standpipes enters the vessel through a com- 
pensating nozzle. 

One of the major improvements in the 
Hinkley Point design has been the provision 
of an open Warren girder type of support 
structure to carry the graphite. This open 
structure passes the gas flow from the bottom 
ducts to the fuel channels with the consequent 
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possibility of raising the graphite volume in 
the sphere to about 40 per cent of the whole 
volume of the sphere as compared with about 
30 per cent in previous designs, This support 
structure and the sphere itself are carried 
on a skirt ring, relatively shallow inside the 
vessel and longer outside. The junction 
between the skirt and the sphere is subject 
to elastic distortion caused by the increase of 
the sphere diameter under inflation pressure, 
and increase of skirt diameter under axial 
gravity loading, as well as steady and tran- 
sient thermal gradients. Although this type 
of support looks very simple, it will be 
appreciated that it requires very careful 
design. The important joint between the 
skirt and sphere consists of a forged ring 
butt-welded on to the plating. Insulation 
and fairing plates guard the junction against 
excessive thermal gradients. Since the insula- 
tion inside the top of the vessel cannot be 
serviced once the reactor is active, it is of 
extremely robust construction, of stainless 
steel sheet protected by jin mild steel plate 
on the gas side. Fortunately, the conduct- 
ance needed, 2 B.Th.U. per square foot-hour 
per deg. Fah., is easy to obtain with a 
relatively thin pack. 

A number of improvements have also been 
possible in the remainder of the gas circuit. 
The method of construction adopted, of 
using a Goliath crane which straddles the 
reactor buildings and which lifts complete 
boiler shells and pressure vessel sections into 
position, shortens appreciably the time which 
must be spent on construction and, hence, the 
cost of site labour. This method puts a 
premium on keeping the span of the buildings 
and of the row of boilers to a minimum and, 
hence, of developing the capacity of each 
boiler and each set of ducts to the maximum. 

The boilers themselves are of the same 
general type as those used at Calder, but are 
much improved. In particular, the efficiency 
of space utilisation inside the shell is greatly 
improved by shaping the tube banks to fit 
closely to the shell and to the inspection 
passages. In addition, the detailed design 
of the studded tubes has given both greater 
heat transfer per foot run of tube and lower 
pressure loss per unit of heat transfer. The 
design is also helped in this respect by the 
higher CO, pressure. The volumetric heat 
rating is about twice that achieved at Calder, 
and this, combined with an increase in dia- 
meter to 21ft 6in and in height to 90ft, allows 
each boiler to handle over 160MW of heat 
compared to about SOMW each at Calder. 

The method of construction of the boilers 
is the same as that adopted at Calder Hall. 
Complete rings and domes, fabricated at 
works, will be joined by circumferential welds 
in the special shop at site (illustrated opposite) 
to make the complete shell and after hydraulic 
pressure testing will be placed in position and 
fitted under rigorously clean conditions, 
with tubes, headers, drums and auxiliary 
equipment. The 2Ift 6in diameter rings are 
too large for road or rail transport in Great 
Britain, so that they will be brought to site 
from Renfrew, Scotland, by sea, via a small 
harbour (Combwich Wharf), probably used 
by the Romans but long neglected, situated 

just off the main access road to the site. 
Brief details of the works at Combwich 
Wharf are given below. 

The design of the ducting end of the blowers 
is relatively straightforward. The 6ft 6in 
diameter ducts in any one circuit are arranged 
to be co-planar to avoid the need for gim- 
balled expansion joints. The joints are 


Sft 6in diameter, internally joined to the 
ducts by venturi sections, as are the main gas 
valves of the butterfly type. The valves are 
located just outside the main biological 
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shield and between the pressure vessel and 
expansion joints to provide for maintenance. 
The CO, circulators are single-stage axial- 
flow fans with overhung rotors operating at 
nearly 3000 r.p.m. One special feature is the 
use of air-lubricated CO, packed shaft seals. 
Because of the high pressure level, the rotor 
and stator casings are contained in a cylind- 
rical pressure vessel of about 13ft diameter. 


BLOWER DRIVE 


The method of blower drive is of special 
interest. As the heat output of a gas cooled 
reactor is varied, it is highly desirable to 
vary the gas flow in proportion. This will 
maintain all temperatures roughly at their 
full load value and thus give best part load 
efficiency, at the same time facilitating rapid 
load changes and minimising trouble from 
varying temperature gradients through the 
fuel and the reactor core. Many methods of 
varying the gas flow have been suggested, 
but only a few of these use well-tried equip- 
ment. Of the methods involving constant 
blower shaft speed, that of by-passing part 
of the flow back to the blower inlet is simplest 
and most reliable, but this shows worse part- 
load performance than the better type of 
systems for varying the shaft speed. The 
power required by each blower is about 
5500 h.p. at design point, with 7000 h.p. 
provided for either overload capability or to 
provide against a short-fall in performance or 
possible long-term deterioration of the 
system. At this power, without using gearing, 
only direct steam turbine drive or squirrel- 
cage induction motors appeared suitable. 
On the grounds of providing the smallest 
probable maintenance outage, squirrel-cage 
motors were chosen and, since slipping 
couplings of proved reliability were not 
available for the power and speed required, 
variable frequency turbo-alternators were 
chosen to provide the power. Three of these 
variable frequency sets are provided so that 
a maintenance stand-by is available. 

This scheme, though certainly not the 
cheapest, was selected as that involving the 
least technical uncertainty. The controlled 
speed range is from 750 to 3000 r.p.m., so 
that stiff shafts are required for the motor, 
turbine and alternator, as well as an indepen- 
dent drive for the alternator cooling fans. 


THE REACTOR CORE 


The principal features of the core follow 
the lines laid down in the Calder design. 
The graphite blocks, about 30in long, are 
located laterally by the double-tile arrange- 
ment developed by the Atomic Energy 
Authority to provide for minimum Wigner 
growth in the vertical and two perpendicular 
horizontal directions. The general shape is a 
twenty-four-sided prism, carried on_ ball 
bearings, to cater for differential thermal 
expansion of the graphite and steel support- 
ing structure. The tongue and groove keying 
system between bricks and tiles has been 
offset, however, to reduce gas leakage from 
the fuel channels, giving about a 2 per cent 
gain in reactor output. An_ incidental 
advantage of this change is a reduction of the 
bursting force exerted by the leakage gas, 
so that the duty of the restraint garters is 
eased. These garters, of co-axial mild and 
stainless steel tubes, follow the Calder design, 
but an additional swinging link which attaches 
the spring to the restraint beam makes the 
spring tensions automatically equalising and 
avoids distorting forces on the stack during 
tightening. Further, by the use of stops on 
the restraint beams limiting the movement of 
the swinging links, the system is so arranged 
that, if one of the twenty-four springs fails, 
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the tension of the remaining twenty-three is 
transmitted through the appropriate beam. 
The fuel element contains a cylindrical 
heat-treated uranium rod in a helically finned 
can provided with a side support to limit bow 
which would otherwise take place. The 
elements are stacked in the channels, and are 
handled from above for charge and discharge. 


FUELLING GEAR 


In common with the other three commer- 
cial nuclear power stations at present being 
built in Great Britain, the Hinkley Point 
reactors will be refuelled while operating at 
full pressure and full load. The operation 
will be continuous rather than batchwise. 
The advantages of this system are obvious. 
Interest and amortisation charges alone on a 
500MW station will amount to something 
like £15,000 a day. The difficulties are 
perhaps not so obvious. The equipment 
provided is essentially four main machines, a 
crane for moving the various items on the 
pile cap, a “* hole preparation * machine for 
handling shield plugs or other equipment 
normally found in a pressure vessel stand- 
pipe, a charge chute for carrying the fuel from 
the pile cap to the core and back, and a 
fuelling machine to place and remove the 
individual fuel elements. 

Some of the main considerations in the 
design of these machines are listed below. 

The hole preparation machine and the 
fuelling machine with associated shielding 
each weighs about 140 tons and must be 
positioned to an accuracy of about jin on 
the pile cap floor. 

A pressure-tight joint must be made 
between the machines and the reactor stand- 
pipes, capable of adjusting itself to care for 
thermal expansions of several inches, and of 
operating either cold or up to a few hundred 
deg. Fah. 

The gas flow through a channel is upwards 
and it is easily shown that during fuelling 
operations the pressure drop available in a 
channel will be quite powerful enough to 
blow out the bottom one or two elements 
when the top ones are removed. To prevent 
this blowing out the maximum gas flow must 
be artificially restricted. 

At operating temperature a fuel element 
is not strong enough to withstand the side 
forces which would be involved in dragging 
it around sharp corners. To avoid these 
forces, the charge chute is arranged to move 
radially with a parallel motion linkage which 
always holds the fuel element vertical. By a 
combination of this radial movement with 
movement in azimuth, it is possible to service 
thirty-six fuel channels from each stand pipe. 


REACTOR CONTROL AND INSTRUMENTATION 


The control and instrumentation of the 
reactor generally follows well-established 
lines. The control rods themselves are clad 
boron steel tubes suspended by wire ropes 
from drums driven through a gearbox by a 
slow-speed synchronous motor supplied from 
a special variable-frequency power source, 
with arrangements for moving the rods either 
simultaneously or in groups. Near the peri- 
phery of the reactor one control rod for 
each thirty-six fuel channels is adequate and 
in this region the rods are carried from special 
Standpipes at the corners of each six-by-six 
group of fuel channels. In the higher flux 
regions of the reactor, however, additional 
control is needed so that the extra rods are 
carried in the ordinary fuelling standpipes. 
The design of the motors and rods is such 
that they can be removed from or replaced 
in a running reactor by the hole preparation 
machine. If the power supply is cut from a 
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control rod motor the rod drops into the 
core under the action of gravity alone. The 
rod is, however, left connected to the motor, 
which acts as a generator and provides 
braking to regulate the speed of fall. The 
reactor instrumentation is conventional. 
Alarm and control rod trips are actuated 
by the usual signals, high flux level, short 
doubling time, excessive temperature of fuel 
element, gas or graphite, excessive rate of 
change of gas pressure or flow, or blower 
failure. Trip circuits are normally “* two out 
of three” coincidence circuits. Flux is 
measured by high-level and low-level ion 
chambers in a thermal column built into the 
biological shield. Fuel element temperatures 
are measured by thermo-couples provided 
with spring-loaded contacts pressing against 
terminals of leads permanently embedded in 
the graphite structure. Trailing lead couples 
are provided for a small number of elements 
to provide a check on the behaviour of the 
embedded lead couples. 

The fuel element can-failure detection 
equipment is of the standard type used at 
Calder, with the same sensitivity and operat- 
ing times, but with an improved and more 
economical mechanical design, so arranged 
that it can be controlled from the central 
control room of the station. 


SHIELDING 


The shielding of mass concrete is divided 
into two sections, a monolithic main bio- 
logical shield protected at duct and other 
openings by a thinner secondary shield. The 
thermal shield is of concrete as well, rather 
than of the more usual steel. The whole 
structure has been designed to comply with 
the most recent requirements of the Inter- 
national Committee for Radiological Pro- 
tection with a substantial safety margin. 
The shielding is cooled by a relatively simple 
system of air passages associated with the 
same air flows and equipment that provides 
the cooling air for controlling the pressure 
vessel temperature. The shield cooling air, 
together with all the CO, which may be dis- 
charged from blowdown lines, relief valves, 
or leakage from fuelling machine connections, 
is filtered before being discharged at roof level. 


STATION CONTROL AND REACTOR SAFETY 


The main running controls for blower 
speed, control rod position, turbine throttle 
setting, and all important instrument readings 
are brought to a central station control room. 
Starting and supervision of plant is, however, 
to be carried out locally. The station is 
designed to be run with constant low-pressure 
and high-pressure steam pressures which will 
be maintained by manual adjustment of the 
main turbine governor settings. This greatly 
simplifies operating procedure and allows 
both reactors to be connected to a common 
steam range irrespective of their individual 
loads. Operating with a constant pressure of 
low-pressure steam will produce a change of 
reactor inlet gas temperature in sympathy 
with load changes, but the magnitude of this 
effect is not great enough to affect the per- 
missible rate of change of load because of 
thermal stresses produced in the boilers or 
pressure vessel. To avoid the stresses which 
might otherwise occur when the reactor trips 
from a high load, the blowers are arranged 
to trip at the same time. To avoid the prim- 
ing in the boiler which this might produce, a 
load limiting device is incorporated in the 
turbine governor to start closing the throttle 
if the steam pressure falls below 95 per cent 
of its design value. Simultaneous action of a 
feed regulator limits the supply of cold feed 
water to the boilers. 
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The safety of the reactors on shut-down 
is assured by two independent sources of 
power, a large battery and automatic-start 
diesel engines. Amongst other items of 
equipment these supply power to pony 
motors which automatically clutch in to 
drive the blowers at 10 per cent of full speed 
if the variable frequency power supply fails. 
A small d.c. boiler feed pump is automatically 
started to continue feed to the boilers. The 
same power sources also provide shut-down 
emergency power for the shield cooling fans 
and the fuelling machine cooling system. 

In addition, the relative height of the 
thermal centres of the boilers and reactor 
ensure a natural convection flow of CO, large 
enough to remove fission product heating, 
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Hinkley Point site as seen towards the west from No. 1 reactor. 
In the background is the site for the pressure vessel assembly building. Beyond that are 


No. 2 reactor. 
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turbines are of the impulse reaction type 
operating on a dual-pressure cycle. At design 
rating the steam conditions at the turbine 
stop valve are : 


Pressure Temperature 
H.P. 615 ib/sq. in gauge 680 deg. Fah. 
L.P. 150 ib/sq. in gauge 655 deg. Fah. 
Vacuum 29in Hg a= 
Final feed - 166 deg. Pah. 


The turbine has ‘a single h.p. cylinder and 
two double flow I.p. cylinders solidly coupled 
in line, each double flow cylinder exhausting 
into its own condenser. The I.p. steam is 
admitted through a mixing belt about two- 
thirds of the way down the h.p. cylinder. 
The temperature of the I.p. steam is such as 
to provide some measure of reheat. The h.p. 
and l.p. steam is led to the turbine through 


In the centre are the foundations for 


buildings for fabricating steam raising units and for shot blasting 


and the water storage capacity of the boilers 
is large enough to absorb this heat for several 
hours even if no feed is available. 


THE TURBINE HOUSE 


The turbine house consists of a main hall 
640ft long by 135ft wide and 90ft high, with 
a north annexe to house the main generator 
transformers, a south annexe to house the 
auxiliary switchgear, mechanical plant and 
tanks, and a workshop at the eastern end. 
The basement floor level is some 30ft below 
ground level so that the condensers are 
housed in the basement and the main 
operating floor is at ground level. 

The six main turbo-alternators, each of 
93-5MW maximum capacity, are arranged 
transversely, three at each end of the main 
hall, and the three variable frequency sets of 
33MW maximum capacity each are also 
arranged transversely in the centre of the 
hall. The boiler feed pumps and the dump 
condenser plant are also located around the 
centre of the hall. A loading bay at each end 
caters for plant erection and subsequent 
maintenance. Two overhead travelling cranes 
provide lifts of 150 tons for the main hoist 
and 25 tons for the auxiliary hoist of one, and 
40 tons for the main hoist and 15 tons for the 
auxiliary hoist of the other. The building is 
of structural steel framing with light-weight 
cladding. 

Main Turbo-Generator Plant—The main 


four separately anchored combined stop and 
emergency valves, two for each pressure. The 
mechanical governor is driven from the h.p. 
shaft and is linked to oil pressure relays 
which operate controls on the h.p. and Lp. 
throttle valves. The gear associated with the 
h.p. valves is used for synchronising and for 
load control, while the gear associated with 
the L.p. valves controls the pressure of the I.p. 
steam. Two emergency governors fitted to 
the turbine shaft are arranged to shut both 
the h.p. and |.p. valves in the event of over 
speed. Vacuum and load limiting devices 
are arranged to unload the turbine in the 
event of deterioration of either vacuum or 
boiler pressure. The main oil pump which 
is driven from the end of the h.p. shaft 
furnishes oil both for the governor gear and 
lubrication. Auxiliary, emergency and jack- 
ing pumps are also supplied. 

The single l.p. feed heater for each set, 
together with the drains cooler, raises the 
condensate temperature to 166 deg. Fah. at 
design load. Automatic control is provided 
to prevent the feed temperature falling below 
145 deg. Fah. during part load running. 
Special feed heating equipment will provide 
a temperature of about 180 deg. Fah. for use 
during Wigner release. Each main set is 
provided with a surge and a high level reserve 
feed tank. In addition two low level reserve 
tanks serve all sets. 

The main condensers are of the twin shell 
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surface type designed for a vacuum of 28in 
with a cooling water temperature of 550 deg. 
Fah. 

The main alternators are hydrogen cooled 
and are designed for a normal output of 
87MW at 0-85 power factor, with 15 lb per 
square inch gauge hydrogen pressure. At the 
maximum output of 93-5SMW at 0-85 power 
factor the hydrogen pressure is raised to 25 1b 
per square inch gauge. Generation voltage is 
13-8kV. The main and pilot exciters are 
gear driven from the main alternator shaft. 

Variable Frequency Sets.—A separate vari- 
able frequency set is provided for blower 
power to each of the reactors, with a spare set 
which can be connected to either reactor to 
provide standby capacity. Each set is 
designed for 33MW maximum and 28MW 
economic rating. The controlled frequency 
is from 124 c/s to 50 c/s. The turbines are of 
the two-cylinder impulse reaction type sup- 
plied with high-pressure steam only, exhaust- 
ing directly to their condensers with no feed 
heating. The condensate is pumped through 
the feed heater associated with the main sets. 
The governor and control gear for these sets 
is of particularly high accuracy. It contains 
an electrical sensing circuit combined with a 
hydraulically operated servo system. The 
alternators are rated at 33MW at 0-9 power 
factor at 3000 r.p.m. and generate at I1kV. 
The oil pumps, alternator cooling fans and 
exciters are separately driven. 

Electrical Egquipment.—Generator  trans- 
formers step up the voltage from 13-8kV to 
275kV. The high voltage cables leading to 
the switch yard are carried in a cable tunnel 
around the western end of the turbine house. 
Two station transformers of 275/11kV pro- 
vide the station auxiliary supplies. The 
11kV provides power for the CO, blower 
motors during commissioning. All other 
motors on the station above 150 h.p. are 
supplied with current at 3-3kV furnished by 
further 11/3-3kV auxiliary transformers. The 
11kV switchgear on the variable-frequency 
supply to the blower motors has a rupturing 
capacity of 750MVA and has been success- 
fully tested at this rating over a range of 
frequencies from 50 c/s down to 10 c/s. 
The 3-3kV and 450V switchgear for other 
supplies is conventional. Emergency power 
from the station battery will handle all 
essential auxiliaries for twenty minutes. 
The diesel generator sets start automatically 
on interruption of normal power so that 
ordinarily they should be furnishing emer- 
gency power within one or two minutes or 
less. 

Steam Dumping Plant. 
the steam dumping plant for Hinkley Point 
is only 20 per cent of the output of one 
reactor as compared with 100 per cent at 
Calder. Since Hinkley Point is not designed 
to operate as a plutonium producing plant 
the dump condensers are not needed except 
for such services as providing a sink for 
shut-down heat and on starting to cover the 
periods when the turbines are not running. 

Steam Pipework.—Since the pressures and 
temperatures used are relatively low by 
comparison with those used in modern coal 
or oil-fired stations the choice of pipe 

materials and thickness follows well-estab- 
lished conventional practice. Because of 
the large volumes of steam, however, the 
pipe sizes and insulation required careful 
selection to maintain a balance between first 
cost and pressure and temperature loss. The 
steam mains from each group of six boilers 
associated with one reactor are combined 
into three 15in high-pressure mains and six 
15in low-pressure mains. These mains feed 
into high- and low-pressure headers, one for 
each reactor. The headers are connected 
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to each main turbine by one 1[5in high- 
pressure pipe and two 1I5in low-pressure 
pipes and to each other by single 15in high- 
pressure and low-pressure pipes. The steam 
connections for the variable frequency sets 
and for the dump condensers are taken from 
the cross over pipes. 

Boiler Feed System.—The eight boiler feed 
pumps, each of 1,100,000 Ib per hour capacity, 
are grouped around the centre of the turbine 
house. The pump drive is from 3-3kV 
squirrel-cage induction motors. The same 
pumps provide both h.p. and I|.p. feed water, 
the I.p. water passing through throttle valves 
before reaching the boilers. The extreme 
simplicity of this system more than outweighs 
the small loss of power in the throttle valves. 
In addition to the main feed pumps the system 
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near the pump house. The pump house is 
designed with a forebay, a screen chamber 
carrying eight 60in travelling band screens, 
a pump suction dock and a pressure chamber 
to which the culverts are connected. Exten- 
sive model testing has been carried out on 
both the pump house and the intake struc- 
ture. Further details of the cooling water 
system are given below. 

The concrete structure of the “ island ” 
will be floated, Mulberry-Harbour fashion, 
from a dry dock on the west side of the site, 
illustrated here. This dry dock has been 
finished and its semi-circular ring of steel 
sheet piling will be removed, at the appro- 
priate time and tide, for the intake structure 
to be towed into its permanent position in 
the spring of next year. The structure itself 





In the 60ft deep dry dock area protected from the sea by a steel piling cofferdam, the cooling water intake 


caisson is being built before it 


is floated 2000ft out 


to sea and sunk into position. This illustration 


shows the circular concrete footing being constructed ready for the erection of the cooling water intake caisson 


contains two small emergency pumps, men- 
tioned before, to provide water to dissipate 
shut-down heat. Make-up water is. taken 
from the local town’s water supply and treated 
in an ion exchange system. A _ chemical 
dosing plant is also provided. 

Circulating Water System.—The intake 
for the circulating water system is in deep 
water about 700 yards out in the Bristol 
Channel. Two intake tunnels, each of about 
11ft equivalent diameter, connect the intake 
to the pump house. Four culverts connect 
the pump house to the main and auxiliary 
set condensers and various coolers. The 
discharge is via four culverts to a seal pit to 
assist syphon recovery at low tide. From the 
seal pits culverts take the water to an open 
channel in the foreshore which finally dis- 
charges the water at a point about 800 yards 
east of the intake. One feature of the design 
is the very high tidal range. Extreme low 
water is —21-S5ft O.D. and extreme high 
water +26ft O.D. giving an extreme range of 
47-Sft. The total water quantity, 35,000,000 
gallons per hour, is handled by six vertical- 
spindle, centrifugal pumps driven by 3-3kV 
squirrel-cage induction motors. 

The intake structure will be built as a 
caisson in a dry dock on shore, towed to 
position and sunk on to a prepared bed. 
Access is by means of a 7ft tunnel from a shaft 


will be a reinforced concrete caisson, 60ft 
high and 96ft in diameter, in the shape of an 
upright cylinder and, with its false bottom. 
will have a dead weight of 3000 tons approxi- 
mately when towed into position. When 
placed, it will rest on the sea bed on eight 
“spud leg” supports, hollow steel columns 
60ft long and 4ft in diameter. A ring of 
steel piling previously suspended around the 
floating structure will then be driven into 
the sea bed to provide a cofferdam, within 
which the intake and tunnel connections 
will be completed. 

The intake system has been designed to 
supply a second Hinkley Point station, the 
probable cooling water requirements of which 
would be 50,000,000 gallons of water an 
hour (totalling 85,000,000 gallons for the 
two), but only the offshore ends of the two 
larger 13ft diameter tunnels will be con- 
structed at the present stage. 

On the shore side, an I8ft diameter. 
approximately 100ft deep, access shaft has 
already been sunk behind the completed sea 
wall (which thus acted as a cofferdam for 
these works as well as a general site protec- 
tion) and a 7ft diameter pilot access tunnel is 
being driven seawards. This will be lined 
with cast iron segments. Where they leave 
the access shaft the two main water tunnels, 
concrete lined, will have an invert level 92ft 
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below the finished ground level of the site. 

Driving will begin from a cross heading, 
itself driven from the access shaft, and proceed 
to the intake structure in one direction and 
back to the pump house in the other. Sea- 
wards it will stop short of the intake structure 
until the main portion of the work is com- 
pleted there. Then tunnels from the intake 
structure will link up with them. 

Each of the inlet tunnels will supply one- 
half of the pump house forebay, and from 
the pump chamber water will flow to the 
condensers in the turbine hall through twin 
delivery culverts, 8ft 6in square, constructed 
in open cut and approximately 35ft below 
finished station level. 

The inlet culverts have been designed to 
carry the outlet culverts directly on top of 
them for a distance of 700ft from the turbine 
hall. The outlet water will be led 1100ft in 
all to a reinforced concrete seal pit behind 
the sea wall at the eastern edge of the site. 
From there, it will be discharged through a 
further 800ft of concrete culverts to a head 
wall offshore, beyond which a channel will 
be excavated in the open water. Final dis- 
charge will be some 2300ft east of the intake 
point. The offshore outlet culverts and the 
head will be built in one large steel sheet- 
piled cofferdam over 800ft long in which 
excavation for the culverts is now proceed- 
ing. 

The cooling water pump house with its 
adjoining screening bays, suction dock and 
pressure chambers will all be below ground 
level with an adjoining chlorination house 
above ground level. 

The excavation to the pump house will be 
carried out in open cut. A series of benches 
will be formed, the batters between each 
being progressively steepened with depth. 
The forebay is divided into halves and each 
of the water tunnels is to supply one-half. 

Each half of the forebay will consist of a 
screen bay containing a line of coarse screens, 
four fine band screens, and a suction deck. 
The two halves of the forebay will be inter- 
connected between the screen bays and 
between the suction docks and these intercon- 
nections can be closed by steel gates. The 
water is to be drawn from the two suction 
docks through bell mouthed pumps suction 
pipes by six 72in diameter constant-speed 
vertical-spindle centrifugal pumps. 

Immediately on the delivery side of each 
pump will be an automatic isolating and non- 
return valve, actuated electrically by the pump 
motor, thereby closing immediately in the 
event of a power failure. For maintenance 
purposes, a 25-ton electric overhead crane 
traverses the length of the pump chamber. 

At the back of the pump chamber there 
will be two interconnected pressure chambers 
each connecting three pump delivery pipes to 
twin delivery culverts leading to the turbine 
hall. 


SEA WALL 


The sea wall, 3500ft long, which protects the 
whole frontage of the site, has been completed 
on time. In order that the excavations 
located behind the sea wall and in front of 
the existing cliffs could be started at the 
beginning of the summer of 1958, the first 
2000ft was programmed and constructed in 
a period of five months. The work was 
executed despite the winter and spring tides 
which have an extreme range of 40ft, of which 
17ft is experienced at the position of the wall, 
some 300ft in front of the existing cliffs. 

The wall, constructed between tides, was 
formed in three main lifts. The first Ift 
comprised the toe and foundation of the 
wall which was put down a minimum of 2ft 
and a maximum of 7ft into the foreshore, 
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depending upon the strata exposed in trial 
pits previously dug along the line of the wall. 
The foreshore consists of an irregular series 
of limestone layers approximately 9in 
thick bedded in shale and inclined at approxi- 
mately 10 deg. to the horizontal. The 
second lift comprised the main tapering por- 
tion of the wall. Large prefabricated steel 
shutters were lifted into position by “* 22 
RB ”’ excavators rigged as cranes and travel- 
ling on rock-filled access bank behind the 
wall. The third section comprised the top 
lift and bullnosed parapet. 

The wall was constructed in alternate 21ft 
and 4ft lengths, the latter being cast a 
minimum of twenty-eight days after the 
former. Immediately the shutters had been 
removed from the main lifts of the longer 
bays a back shutter of precast concrete slabs 
was applied to the construction gaps in order 
that the wall could be back-filled without 
delay. 

The concrete mix used in the wall con- 
tained no additives but was a richer mix than 
used generally on the station and contained 
560 Ib of cement per cubic yard. 


PROGRESS ON POWER STATION SITE 


The initial task on the construction site 
involved the removal of 200,000 cubic yards 
of soil and clay excavation to form the general 
station level at --36-00ft O.D. By use of 
fast-moving scraper equipment, this was 
practically completed by early January, 
enabling the excavation in rock for the 
reactor foundations to start that month. 
Some 32,000 cubic yards of rock excavation 
have been taken out for foundations of 
reactors Nos. | and 2, as well as deep excava- 
tions for the blower house. 

By the beginning of this month on No. | 
reactor the main biological shield construc- 
tion was about 85 per cent complete, and 
the secondary shield approximately 60 per 
cent complete. Concreting in reactor No. 2 
foundation started late in June and some 4700 
cubic yards have been placed to date. The 
reinforced concrete subway for conveying 
the high-voltage cables from the turbine 
house to the 275kV switchgear compound, 
south of the main station site, is approxi- 
mately 80 per cent complete. 

About 2200 cubic yards of concrete have 
been placed for the foundations of the 250ft 
gauge track to carry the 240ft high Goliath 
crane, capable of lifting 400 tons. Erection 
of the giant crane is due to begin shory. 

An 18ft diameter access shaft for the intake 
tunnels has been sunk to a depth of approxi- 
mately 100ft, and lined with cast iron seg- 
ments, and work is now proceeding on 
driving an access tunnel and cross headings 
to the water tunnels, 3000 cubic yards of rock 
having been excavated. 

Rock excavation for the turbine house and 
associated cooling water culverts, started in 
May, is now nearly completed, some 80,000 
cubic yards having been removed, 2300 cubic 
yards of concrete placed in the turbine house 
and 1800 cubic yards in the culverts. 

Temporary works have been prepared for 
Babcock and Wilcox to carry out site fabrica- 
tion work on pressure vessels, steam-raising 
units and associated pipework. An area of 
215ft by 200ft by 12in thick concrete has 
been laid to form the pressure vessel erection 
area and sections of the building are on site, 
whilst another area 227ft by 100ft has been 
laid for hydraulic and radiographic testing 
of the steam-raising units. 

A large “Arcon’’ building, covering 
an area of 168ft by 138ft, has been erected 
for fabricating the steam-raising units, and 
another ** Arcon ”’ building 218ft by 67ft has 
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been built for shot blasting all tubes and 
elements which go into the steam-raising 
units. These buildings can be seen in the 
background of the illustration on page 597. 

In addition, works, including stores, work- 
shops, garages, and a boiler-house, have been 
constructed, and in the fabrication shop 
welding tests are in operation. The English 
Electric stores and workshop building is now 
in its final stage and will be ready for occupa- 
tion by the beginning of November. Prin- 
cipal items in the Taylor Woodrow works 
include two 2 cubic yard capacity concrete 
batching plants, fed by conveyor belts. 

Concurrently with the civil engineering 
work on site the steam-raising unit shell 
sections are now in course of fabrication in 
Babcock and Wilcox works, many of the 
3in plates for the reactor pressure vessels 
have been formed, and the first courses are 
in an advanced stage of fabrication for the 
ultimate site construction of the vessels. At 
the group’s headquarters at Whetstone, a 
separate workshop for the machinery of the 
graphite has been erected ready for full 
operation in the New Year. At the same 
time, manufacture will also start on the steam 
turbines. 

Also work is nearing completion on all the 
major components of the Goliath crane 
that will be used in the erection of the reactor 
groups, and their parts will be shipped by 
sea via Combwich harbour for assembly on 
site in due course. When erected, this crane 
will be the largest Goliath crane in the world, 
Standing some 250ft overall and with a lift 
of 400 tons to a height approaching 200ft. 


CoMBWICH WHARE 


What is virtually a new port has been 
created at the village of Combwich, 4 miles 
from the power station. Civil engineering 
work, now completed, enables ships of up to 
1500 tons to eliminate road transport 
problems by unloading heavy equipment 
which the consortium has to bring to Hinkley 
Point. 

Combwich, on a small tributary of the 
River Parrett and north-west of Bridgwater, 
had a lively small ship trade, latterly carrying 
bricks and tiles, which fell off in the °30s. 
The facilities have been revolutionised by 
works, including the provision of a 200ft 
wharfage, the installation of a 45-ton derrick 
and a 150-ton fixed crane, a hard standing for 
temporary storage, a reinforced concrete 
bridge to carry a new service road, 4 mile 
of which is new or improved, over Combwich 
Pill. 

It is expected that once shipments start 
there will be one arrival a week allowing a 
total of 30,000 tons of cargo to be handled 
over the next two years. The frontage 
involved the excavation of 20,000 cubic yards 
of mud and silty clay and the subsequent 
driving of 340 tons of sheet piles (Larssen 
No. 3) in the form of a cellular cofferdam 
26ft wide and 200ft long, running parallel 
to the shore with a turn shorewards at the 
western end to join up with the access road 
to the wharf. The cofferdam was filled with 
compacted quarry waste and topped off with 
a tarmacadam surface. Two large dolphins, 
each consisting of a group of box piles 42ft 
long, driven 15ft into the river bed, and 
capped with reinforced concrete blocks, 
have been constructed at the eastern end of 
the wharf to facilitate the berthing of ships. 

Hinkley Point power station is being 
built for the Central Electricity Generating 
Board by the English Electric-Babcock and 
Wilcox-Taylor Woodrow Atomic Power 
Group, which has its headquarters at Whet- 
stone. 
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URING last week, on the mornings of 

Wednesday, Thursday and Friday, tech- 
nical sessions were in progress at the Institu- 
tion of Structural Engineers’ building, at 
11, Upper Belgrave Street, S.W.1, and 
simultaneously at the Institution of Naval 
Architects’ building next door, when the 
various papers of the “ Structural’s ”’ fiftieth 
anniversary conference were discussed. All 
aspects of structural engineering were in- 
cluded in the conference, each session cover- 
ing a group of three or four papers and having 
a general reporter. The conference was, to 
some extent, international in character, there 
being several papers from authors overseas. 
The sessions could be roughly classified as : 
structures for power projects ; bridges ; 
“ skin ’’ and composite structures ; research ; 
analysis ; structural methods in steel ; 
precast concrete ; foundations ; airfields, 
docks and harbours ; and special structural 
problems and materials. The emphasis 
was generally upon the future, and recent 
advances, in design and in the use of 
the various structural materials for example, 
were described in such a way that the trends 
of development now with us were brought 
out. 
In the following notes we have not 
attempted to review the conference com- 
prehensively but have selected one or two 
topics from amongst the mass of information 
presented in the thirty-odd papers, to give 
an idea of some of the more interesting 
matters which the conference brought to the 
fore. Under each of the cross-headings 
below we have abstracted from the confer- 
ence papers, and the title of the paper and 
its author are given in brackets at the end of 
each abstract. 





SKIN STRUCTURES 

It is remarkable that, while all other 
methods of building have undergone con- 
siderable development during the last 2000 
years (even while brick and stone were the 
main materials used, and certainly when steel 
and reinforced concrete arrived), there is only 
one new construction in space during all that 
time—the Gothic vault—and no new thought 
at all in dome structures before the middle of 
the nineteenth century ; in fact, very little 
had been done up to the first world war. It 


Jubilee Conference of 
Structural Engineering 


The fiftieth anniversary celebrations of the Institution of 
round a 
conference, which was held at the Institution building in 
About thirty-five papers were presented 


at the conference, cavering all aspects of the structural 


In this review of the conference, one or two 
topics have been abstracted, in brief descriptive notes, 


from this comprehensive set of papers, and a rather longer 
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F. J. Samuely’s 


may be assumed that the reason for this 
backwardness is to be found in the desire to 
give preference to constructions whose full 
effect can easily be shown on the drawing 
board, i.e. where all centre lines and parts of 
a structural member, together with the loads, 
remain in one plane. Domes and similar 
structures do not really fit into this pattern, 
and even the Gothic vaults almost com- 
pletely disappear with the first attempts at 
mechanisation associated with the Industrial 
Revolution. 

Another reason for the lack of develop- 
ment of such structures is the fact that even 
to understand them, not to mention the cal- 
culation of stresses, considerably greater 
understanding of mathematics in space is 
necessary than for structures in a plane. The 
understanding of the necessity of stress cal- 


culations goes back to the beginnings of 


wrot iron construction. At that time such 
space mathematics were still a theoretical 
science which was certainly not taught in 
schools or other institutions for educating 
engineers. During the second half of the 
nineteenth century a few domes were con- 
structed in latticed wrot iron and steelwork, 
one of the notable examples being the dome 
of the Reichstag in Berlin built in 1876. 
But these latticed domes were structures 
which the ordinary engineer hardly under- 
stood, if indeed he knew of their existence. 
It is since the beginning of this century, when 


at least a smattering of analytical geometry of 


space became accessible to the engineering 
student, that engineers started thinking more 
seriously about further possibilities, and 
when Dischinger in 1927 developed a theory 
of monolithic shells primarily adapted for 
reinforced concrete this achieved sufficient 
popularity to enable all structural engineers at 
least to know what was meant by eithercylindri- 
cal or spherical shells. Even to-day the design 
and calculation of such shells is not yet a 
subject for graduate courses at the univer- 
sities. The principle of the theory is the 
realisation that, in a curved slab when 
loaded, a system of tension and compression 
stresses can develop, parallel to its surface, 
so that, when properly supported, only 
insignificant bending (due to secondary 


stresses) develops, and this slab can do the 
work which otherwise requires heavy beams. 
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However, such shells, and particularly the 
cylindrical ones, are carried out in many 
instances to-day, and the shapes that can be 
constructed with a pure shell are so restricted 
in application that it may be said that it has 
been relatively easy to progress with their 
science so completely that all that remains for 
the future is to disseminate the methods of 
calculating them throughout the structural 
engineering profession. 

There have been other developments, 
probably more involved in conception, which 
have not found the same popularity as the 
shell. These promise a very much greater 
variety, and while they are still in their infancy 
will probably excite the minds of engineers and 
architects during the years to come. The three 
most promising pointers are the following : 

(a) The folded slab construction—the re- 
placement of a continuous curved surface by 
a series of flat or curved surfaces. In this way 
a cylinder may be replaced by a prism, a cone 
by a pyramid, and a sphere by a number of 
truncated pyramids each resting on top of 
the one before. Finally a great number of 
combinations of flat and curved surfaces is 
possible, which cannot be derived from a 
mathematical surface. 

(6) Latticed construction arranged in the 
surface of roofs, instead of forming girders 
and trusses—this enables metal to play its 
part, but can also utilise precast or prestressed 
reinforced concrete and timber. 

(c) Surfaces of a freer curvature than either 
the cylinder or the sphere. Foremost in this 
group to-day is the hyperbolic paraboloid. 

It stands to reason that there will be appli- 
cations in which two of these developments, 
or all three, are in fact combined. 

Folded Slab Construction.—If a cylinder or 
dome, in which the internal forces act for the 
most part tangentially to the curvature, is 
replaced by a series of straight facets, com- 
pression and tension develop equally parallel 
to the surface, but additional stresses are 
caused, producing local bending because the 
continuous lines of tension or thrust which 
develop in a curved surface cannot accom- 
modate themselves completely in a series of 
planes which form an angle with each other 
and intersect in quoins. So from a purely 
theoretical point of view the cranked surface 
is inferior, but otherwise it has advantages. 
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It allows easier construction where it is 
not possible to use standard formwork, the 
question of glazing can often be simplified, 
precast concrete and latticed steel can more 
easily be used, and last but not least, calcu- 
lations have been established which are much 
simpler than those for a continuously curved 
surface. 

For practical reasons the most exploited 
shape so far has been that of the prismatic 
slab. In its simplest shape this could be a 
zig-zag line or, only slightly more complicated, 
the one shown in the sketch (a), which was 
used for an assembly hall for a comprehen- 
sive high school in South London. 

While some shapes turn out better than 
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Structural forms possible with folded slab construction 


others from the point of view of stresses, 
very complicated functional requirements 
can indeed be satisfied, and it is perfectly 
possible to introduce shapes like those shown 
in (b) and (c), which may be useful for 
cinemas and exhibition halls, as well as 
many others which no one has thought of 
up to the present. 

The use of prismatic folded slabs is not 
restricted to roofs only. Wherever there are 
surfaces inclined to each other, it is possible 
to make use of their quoins, and particularly 
suitable applications—of which there are 
only a few at present—are stairs and galleries 
in theatres. It is, of course, quite possible to 
have non-prismatic folded slabs, and they 
will no doubt be used where they are speci- 
fically required. It is obvious, however, that 
there are so many advantages in the con- 
struction of a prismatic slab due to the con- 
sistency of cross section that wherever possible 
they will be given preference. 

A development which is quite likely, and 
which will have an influence even on plan- 
ning, is the possibility of roofing over poly- 
gonal plans in a way which is related to the 
plan. Hexagons, octagons, or any similar 
areas will be very suitable for certain pur- 
poses, such as exhibition halls, churches, 
hangars, &c., and in (d), (e) and (f) some of 
these possibilities are indicated. 

Latticed Construction Remarkably enough, 
although latticed wrot iron and steel con- 
structions in the shape of either a vault or a 
dome were already known during the nine- 
teenth century, concrete solid constructions 
have overtaken them and even to-day, are 
much more popular. One of the reasons for 
this is that for a long time space connections 
of structural members—and that generally 
meant steelwork—did not appear very desir- 
able. The general attitude has changed 
somewhat with the advent of tubular con- 
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struction, which of course for its part could 
not happen until welding was sufficiently 
advanced. To-day, latticed steelwork with a 
light roof covering can very well hold its own 
economically compared with both reinforced 
concrete shells or with traditional steel 
construction. 

Latticed construction can in every respect 
replace all folded slabs, and the only real 
difference is the fact that each plane, instead 
of being solid, is represented by a girder built 
up from chords and filling members. Again, 
there is no need to consider only steelwork 
for latticed construction. Light metal, pre- 
cast concrete and timber are all possibilities. 
The heading illustration shows the construc- 
tion of a roof for a repair hangar at Gatwick 
airport where latticed construction was 
used, consisting of precast concrete lattice, 
the lower chord of short units being pre- 
stressed with post-tensioned tendons while 
the diagonals which are in compression are 
just precast, and those in tension are pre- 
stressed with post-tensioned tendons.* 

Hyperbolic Paraboloids—Some years ago 
hyperbolic paraboloids were introduced, the 
first large application being in Raleigh, 
North Carolina (reinforced concrete arches 
with steel cables) as illustrated. It is very 
interesting to note that there is nothing in the 
way of stresses that particularly demands this 
particular shape. It has been selected and 
developed for two reasons: (1) the hyper- 
bolic paraboloid contains straight lines—it 
can in fact be explained as a straight line on 
the skew rotating about an axis. This makes 
the understanding easier, but actually the 
geodetic quality of incorporating straight 
lines in its shape is a mere accident, and these 
lines are in no way the lines of principal 
Stresses. (2) The straight line simplifies 
manufacture. A timber shell of this shape 
can be constructed from a number of boards 
which are not parallel to each other. Simi- 
larly, a concrete construction could have 
some formwork made from straight timbers 
and yet producing the desired curved surfaces. 

Finally, as in the case of Raleigh, the roof 
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knowledge and understanding of mathe- 
matics are both progressing all the time, and 
one may predict that the hyperbolic para- 
boloid, after possibly becoming in the near 
future as popular as shells are to-day, will in 
its turn be replaced by something else. We 
can look forward to a future of this kind, 
but we cannot prophesy the shapes which 
will come, any more than the keenest 
engineer of the year 1900 could have pre- 
dicted the hyperbolic paraboloid. 

(From “Skin Structures” by F. J. 
Samuely.) 


RESITING BUILDINGS 


For many years, it has been possible to 
avoid demolitions by moving houses 
bodily to new sites. But such _ poss- 
ibilities were very limited, as the tracks were 
extremely expensive to construct, having to 
be level as well as perfectly rigid to avoid 
cracks occurring during transit. In addition, 
changes of direction and rotations were 
extremely risky, as the effect on the buildings 
could not be accurately assessed in advance. 

In 1950, however, a radical change took 
place. It was in the same year that the Paris 
branch of Christiani and Nielsen was given the 
task of moving a group of fourteen villas, 
which lay in the path of a projected main 
highway leading out of Paris. A design, based 
on entirely new principles, was evolved. The 
new method consisted of a system of hydraulic 
jacks inserted between the building and the 
carriages, and coupled in such a way that 
they acted (statically speaking) as three simple 
supports, thus making the system as a whole 
Statically determinate. 

The jacks in each of the three groups were 
proportioned and interconnected in such a 
way that the hydraulic pressure on each 
piston corresponded to the load at the point 
concerned, and thus, when one of the car- 
riages (due to unevenness of the track) tended 
to tilt in either dimension, the difference in 
height was automatically balanced by a move- 


1) 
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Hall at Raleigh, North Carolina 


can be constructed from a number of wires 
suitably stressed, each of which forms a 
straight line but no two of which are parallel 
to each other. It is not meant to be a critic- 
ism of this shape if it is pointed out that it has 
been developed from entirely practical con- 
siderations which have nothing to do with 
its space action. However, we know from 
previous experience that this has always been 
the way of development—at first, practical 
shapes and those which can most easily be 
grasped have been devised, but our technical 
* See THE ENGINEER, page 973, June 27 last. 


ment of the piston, while the effect remained 
constant. 

This method allowed the use of normal 
elastic railway tracks without danger of any 
cracks occurring and, in addition, made it 
possible to turn the carriages, one by one, at 
the points of intersection. 

Practical applications are steadily in the 
course of development, and in France, 
between 1951-1957, about seventy houses 
have already been resited according to the 
new principles. Most of these buidings were 
of brickwork, but steel structures and rein- 
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forced concrete buildings have also been 
moved. 

The weight of the buildings varied from 
100 to 2500 tons. The distances moved were 
up to 4 mile and the routes included curves, 
changes of direction, rotations and gradients, 
both up and down. 

The main components utilised in the mov- 
ing of these houses were as follows :— 

(1) A supporting system of beams which 
transmits the weight of the house to the 
hydraulic jacks mounted on the carriages. 

(2) Devices (where required) for concen- 
trating the load in order to reduce the number 
of carriages and so reduce the cost of earth- 
works and tracks. 

(3) Carriages, and the hydraulic jacks 
mounted on them. 

(4) Tracks. 

(5) Propulsive devices. 

The number of carriages required depends 
on the size and shape of the building, the 
distance it is to be moved, and the number of 
changes of direction. Brickwork will norm- 
ally span 12ft to 15ft and, if the distance to 
be travelled is short and in a straight line, 
one carriage under each of the points, found 
on the above basis, will be the general rule. 

The supporting beams are generally 8in to 
12in deep steel joists with parallel flanges. 
Most frequently, these are laid along the 
main walls, one on each side, and the brick- 
work is carried by short cross: beams between 
them. The beam system is laid on a plane 
immediately below the supporting ground 
floors, where such floors exist. The beams 
transmit the weight of the house to the 
hydraulic jacks mounted on the carriages. 

For distances exceeding approximately 
100ft and routes which include rotation of 
the building or changes in the direction of 
movement, it will usually be found most 
economical to concentrate the load over 
fewer points of support, thus reducing both 
the number of carriages and of tracks. There 
are two ways in which this load concentration 
may be realised: either by preflexing the 
beams between their supports or by prestress- 
ing the brickwork in a horizontal direction so 
that its safe span may be increased. 

Preflexion is accomplished by inserting a 
secondary system of small jacks between the 
beam and the brickwork, the jacks being 
coupled together hydraulically. The models 
used have capacity loads of 15, 224, 30, 374 
and 45 tons. They are spaced up to 
12ft to 15ft apart, so that the brickwork may 
span freely between them, and with dia- 
meters of pistons corresponding to the load 
(found by calculation) that will act on each 
jack. When spacing and diameter have been 
correctly determined and the jacks mounted, 
pressure is applied to the hydraulic system. 
When the pressure corresponding to the 
calculated total load is reached, this load will 
be transmitted to the main jacks on the 
carriages through the beam. The small jacks 
are then locked and remain locked until the 
house has been resited. 

For houses with walls up to 25ft to 30ft 
long, it may be more advisable to prestress 
the brickwork than to preflex the beams, 
assuming that the brickwork is strong and 
thick enough to allow this. Prestressing is 
accomplished by means of two rolled steel 
sections acting as ties, one along each side 
of the wall. At each end they are coupled by 
means of a short cross beam. A hydraulic 

jack is inserted between this and the wall, 
and when pressure is applied to the jack, the 
tie is loaded and the wall prestressed. 

The first houses were moved by means of 
steel cables and blocks operated by hand 
winches or electric winches. Only a very 


low speed was possible with the hand winches, 
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but with the electric winches a speed of up 
to 3 to 5 yards per minute was attained. 
This form of propulsion, however, has now 
been abandoned, because, on account of the 
elasticity of the cable, the motion becomes 
jerky and the building is continually subjected 
to shock. : 

Hydraulic jacks which push the building 
forward are now used instead of winches and 
cables. The base of such a jack bears on a 
cross beam which lies across the two rails 
to which it is held by means of steel wedges. 
The end of the piston-rod presses against the 
cross beam of the carriage. Where the car- 
riages are higher, however, especially when 
mounted on wheels, an intermediate cross 
beam is laid across the rails, so that the jack 
may remain horizotnal, and the power is 
then transferred to the carriage through an 
inclined compression bar. 

These jacks may exert a force of from 20 
to 50 tons. The length of stroke of the piston 
is normally up to | yard, at a speed of about 
8in a minute, The mean speed of the building 
is normally about half of this, i.e. 4 to 5 yards 
per hour, allowing for time lost in retracting 
the piston, &c. The piston is double-acting. 
It can therefore be retracted as well as 
expelled by hydraulic pressure. When the 
piston, and with it the building, has moved 
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one stroke, the fluid is fed into the other side 
of the piston, the wedges are struck loose 
and the cross beam at the end of the 
jack is dragged one stroke forward by 
hydraulic power, ready for the next working 
stroke. 

When the direction of movement of the 
building is to be changed, each of the car- 
riages must first be turned and placed on a 
track corresponding to the new direction. 
In order to accomplish this, a bearing plate 
is built into each of the points of intersection 
of the various tracks. A hydraulic jack is 
placed on it and presses upwards against the 
centre of the steel chassis of the carriage. 
This causes the piston in the main jack on 
the carriage to depress (and the pistons in 
the other jacks of the same system to rise), 
the carriage rises and the wheels are lifted 
clear of the rails. The carriage is then turned 
and lowered on to the new track. No secon- 
dary static reactions are set up by this 
operation, as the building rests on a statically 
determinate three-point support system and 
any of the carriages may be raised or lowered 
(within limits determined by the length of 
stroke of the supporting pistons) without 
disturbing this system. 

(From “ Resiting of Structures,” by Kurt 
A. Olsen.) 


(To be continued ) 


Electric Cables 


1.E.E. PRESIDENTIAL ADDRESS 
By S. E. GOODALL, M.Sc.(Eng.), F.Q.M.C. 


The inaugural address given on October 9 by Mr. S. E. Goodall as president of 


the Institution of Electrical Engineers can be considered in two parts. 


The first 


contained a short history of some of the contributions that have been made to the 


art of cable making. 


The second dealt with post-war developments in electric 


cables, and abstracts from this part of the address are given below. 


HE second world war had far greater 
effect on the work of the cable engineers 
than the first had done. Up to the beginning 
of the war, certain basic materials and pro- 
cesses had become so well established that it 
had begun to look as though they would 
never be seriously challenged. Since the 
end of the war, however, the position has 
changed very drastically, and I propose to 
draw your attention to some of the more 
important of these changes, which have had 
a profound effect upon the general economy 
of cable making. 
The primary factors which have brought 
about these changes are : 
(i) Introduction of new plastics. 


(ii) Need for greater economy in the use of 


materials. 

(iii) Introduction of synthetic rubbers. 

(iv) Advent of entirely new processes due 
to rapid growth in the cable plant manufac- 
turing industry. 

(v) Development 
systems. 

(vi) Competition in world markets from 
Continental manufacturers. 

(vii) Increasing demand for cables for 
special purposes and arduous conditions, 
such as high temperature, low temperature, 
operation after fire, &c. 


of automatic control 


P.V.C. INSULATION 
Of the several plastics materials produced 
in the last twenty or so years, polyvinyl 
chloride has so far proved to be the most 


important for general cable-making pur- 
poses. Direct extrusion methods are em- 
ployed for both core and sheath of a wide 
variety of cables, many of which were 
formerly produced solely by using rubber. 
At first, attempts were made to extrude p.v.c. 
by using plant designed for the extrusion of 
rubber compounds, and although some pro- 
gress was made, it was soon realised that 
specially designed plant would be required 
for efficient production. Considerable pro- 
gress had been made by one or two plant 
manufacturers in the United States ; con- 
sequently, during the war, plant was imported 
from America for this purpose and allocated 
to several British cable makers. Since that 
time, however, improved plant has been 
evolved in this country, and in some respects, 
at least, it offers advantages by comparison 
with American practice. 

The preparation of p.v.c. compounds for 
the different purposes required by users is a 
highly complex and specialised study in 
itself. Some p.v.c. compounds are now 
obtainable from the chemical industry in a 
form suitable for the extrusion process. 
Those cable makers who use large quantities 
and/or supply special-purpose cables, find 
it desirable, or necessary, to purchase the 
polymer, plasticisers, stabilisers and other 
ingredients, and evolve their own compound 
formule. In addition to the elaborate mixing 
plant required, further equipment is necessary 
in order to produce the compounded p.v.c. 
in suitable pellet. or granule, form for feeding 
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into the hoppers of the extrusion machine. 
Mixing plant as used for rubber compounds 
has also been employed successfully for p.v.c. 
compounds. The accompanying illustration, 
however, shows one of the most modern 
plants recently installed specifically for the 
preparation of p.v.c. compounds. Not only 
does this installation produce the com- 
pounded p.v.c. in suitable form by a con- 
tinuous process, but specially designed 
arrangements are incorporated so that the 
proportions of various components can be 
altered by presetting, and thereafter these 
proportions are maintained automatically. 

While on this subject, it may be as well to 
mention another growing use of p.v.c. which 
has recently required further capital invest- 
ment, namely, anti-corrosion servings. In 
order to protect the lead or aluminium sheath 
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fications to p.v.c. extrusion plant are required 
for the production of small polythene core. 
The fact remains, however, that they are now 
producing at least three varieties of these 
cables employing different materials for the 
same conditions of service. There are one 
or two important differences in the behaviour 
of the three materials which should be borne 
in mind when the problem of choice arises. 
Of these, I would mention the following. 
Ordinary grades of polythene melt at 
temperatures slightly over 105 deg. Cent., so 
that cables using this material are more prone 
to damage by sustained overload or short 
circuit. It is true that some of the high- 
density grades.now becoming available have 
slightly higher softening temperatures. More- 
over, considerable improvement can be 


obtained by irradiating with neutrons in an 
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of a cable, either from the corrosive effects 
of soil waters or from the acids produced 
when textile servings rot through bacteria 
attack, it is necessary to provide protective 
layers over the sheath and/or, where the 
cable is particularly important or conditions 
are very bad, protection over the armoured 
tapes or wires. It is often sufficient to provide 
lead-sheathed cables with bitumen compound 
held in position by layers of paper and cotton 
tape, or p.v.c. tape, but for aluminium sheaths 
and for the better protection of lead sheaths, 
a more impervious layer is to be preferred. 
Rubber has been used extensively for this 
purpose but, more recently, extruded p.v.c. 
sheaths have been successfully employed. 
This has necessitated the development of 
large p.v.c. extrusion machines which are 
installed in the paper cable factory. 


POLYTHENE 

The other plastic material which is of major 
significance in the industry is polythene. I 
have already mentioned the introduction of 
this material for high-frequency purposes. 
It is very suitable as a dielectric for low- 
voltage use owing to its excellent electrical 
properties. For such purposes as house 
wiring, fairly large quantities of cable have 
been used in this country, the polythene core 
being protected by p.v.c. sheath. Fortunately 
for the cable makers, relatively minor modi- 


atomic pile, or with electrons from a linear 
accelerator or high-energy Van de Graaff 
generator. Such treatment effects cross 
linkages between the molecular chains and 
so eliminates the sharp melting point. 
Instead, the material becomes rubber-like 
at temperatures of the order of 150 deg. 
Cent. Unfortunately, the process is expen- 
sive, and it appears unlikely that polythene 
treated in this way will be used for anything 
more than special applications. Polyvinyl 
chloride, on the other hand, becomes softer 
as the temperature increases, and while it 
has no sharp melting point, is subject to the 
disadvantage that serious deformation under 
mechanical stress could occur at the higher 
temperatures. Neither material is able to 
withstand the overload conditions that can 
be tolerated by vulcanised rubber, without 
serious Consequences. 

Polythene has also been employed success- 
fully for higher voltages up to 11kV, although 
its use has been very restricted in this country 
up to the present. 


SYNTHETIC RUBBER MATERIALS 
In addition to plastic materials, a number 
of synthetic rubber materials are now avail- 
able. The monomers which form the base 
of these materials are usually obtained from 
the petroleum base by the cracking process, 
in which the complex hydrocarbons are 
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broken down into simpler ones by being 
passed over catalysts at appropriate tem- 
peratures. Developments in this field have 
been more rapid in America than here, and 
although there was considerable need for 
synthetics during the war, interest has waned 
since, except for special applications and for 
export purposes. The  styrene-butadiene 
type, usually referred to as GR/S, has no 
particular advantages over the natural pro- 
duct and is now very little used in this country. 

Polychloroprene, or Neoprene, which con- 
tains about 35 per cent of chemically com- 
bined chlorine, is used for applications where 
good resistance to oil and water is required. 
It also has the advantage that flame does not 
spread along the material. It is, however, 
inferior electrically and is therefore usually 
employed for sheathings and not for dielectric 
purposes. Fortunately, plant and process 
problems are relatively minor. 

Butyl rubber, which is a copolymer of 
iso-butylene and isoprene, is receiving increas- 
ing attention, particularly as it is specified 
for certain high-voltage export purposes. 
This material is resistant to oxidation and is 
of low chemical reactivity. Processing is, 
however, by no means simple. 

Another particularly important synthetic 
is silicone rubber. This may be regarded as 
half organic and half inorganic, as the back- 
bone of the molecular chain is a silicone- 
oxygen linkage, similar to quartz. It offers 
certain unique advantages, and for this 
reason is now being used in H.M. ships and 
in aircraft. It has exceptional resistance to 
heat, and will operate indefinitely at 150 deg. 
Cent., and at considerably higher tempera- 
tures for short periods. After a fire, cables 
will continue to function if not disturbed, 
as the residue is largely pure silica. Flexibility 
is retained down to —70 deg. Cent. The 
electrical properties are similar to those of 
natural rubber. Again special processing is 
required. Fairly large quantities of cables 
employing silicone rubber are now being 
produced. 


STANDARDS AND THE EUROPEAN ECONOMIC 
COMMUNITY 

In one respect the cable-making industry, 
and, indeed, the whole electrical industry, 
of this country has been fortunate. We have 
been assured so far of an ever-increasing 
home market on which to base a flourishing 
export business. Modern political trends, 
however, suggest that we may soon be facing 
Continental competition in our home market. 
It is true, of course, that should this happen 
Continental markets will also be open to us. 
Whether the redistribution of trade would be 
of benefit to British cable makers depends 
on many factors outside the scope of this 
address, but one important consideration, 
namely, that of standards, is worth 
examination. 

Our own British Standards for cables have 
been built up over the years on the basis of 
experience of successful service under our 
particular conditions of installation and use. 
They are established and modified by B.S.1. 
Committees, on which representation by 
users is predominant. Much of the experi- 
mental work upon which they are based is 
conducted by the principal members of the 
Cable Makers’ Association, who have estab- 
lished a structure of technical committees to 
provide this and other services for cable 
users. In addition, valuable basic informa- 
tion and data are provided by the staff of the 
Electrical Research Association, who have 
always been closely associated with cable 
problems, particularly those which have 
to do with rating. Our standards have 
formed the basis upon which many of the 








nod 


4 
Commonwealth countries have developed 
and are developing standards to meet their 
own requirements. Periodic Commonwealth 
conferences are held at which mutual 
problems are discussed, and whenever 
possible common policy is adopted. 

On the Continent, there are one or two 
sets of standards which are different from 
our own in many respects. At the present 
time a great deal of attention is being devoted 
to the possibility of reconciling these differ- 
ences in whole or in part. There are, of 
course, differing opinions in our industry 
and among the users concerning the desir- 
ability of adopting Continental standards in 
this country. For, let us face it, that is really 
what reconciliation of differences will very 
largely amount to, since we speak as only one 
voice in many of the international confer- 
ences, such as I.E.C. and C.E.E., where such 
matters are discussed. My own view is that 
the British cable user would be most unwise 
to agree to such drastic changes without very 
careful consideration of all the detailed 
factors involved. The whole subject of stan- 
dards and standardisation is very complex. 

Over standardisation and premature 
standardisation should always be avoided, 
as they retard technical progress and dis- 
courage research and development. On the 
other hand, our own British Standards pro- 
vide the best possible safeguard and assurance 
of high quality, good performance and long 
life. 


THE FUTURE OUTLOOK 


And now what of the outlook for cable 
making in Great Britain ? First, let us look 
at some of the technical possibilities and 
objectives. 

Commencing with power cables for distri- 
bution purposes, the demand for the com- 
paratively new non-draining paper cable has 
built up rapidly. This is the type in which 
the impregnant is a waxy material which is 
solid at operating temperatures. To-day, an 
appreciable proportion of all low-voltage and 
high-voltage cables up to 11kV are of the 
non-draining type, and there seems to be every 
indication that the demand will increase. 

Meanwhile, considerable interest is being 
shown in: the possibilities of plastic mains 
cables. P.V.C. has, of course, been used 
for some years for low and medium voltages 
for industrial installations. The Area Boards 
and the C.M.A. have been engaged recently 
in a joint study of the potentialities of p.v.c. 
mains cables, and a draft specification for 
further discussion has been submitted to the 
B.S.I. This covers p.v.c.-insulated wire- 
armoured cables for use up to 1100V, and 
provides alternative beddings under, and 
servings over, the armour. One alternative 
in each case is extruded p.v.c. It would 
appear that some small economic advantage 
may be achieved by using these cables, but, 
of course, a cheaper form of construction 
could be employed if it were possible to 
dispense with the armouring and use a 
concentric neutral. The problem of live 
jointing for service conditions is by no 
means a simple one, however. A system 
employing these cables would involve the 
use of protective multiple earthing, and this 
would present considerable difficulties to 
the distribution engineer. It must be remem- 
bered that any plastic is likely to be inferior 
by comparison with paper under severe 
overload or short-circuit conditions. It is 
evident that it may be some time before these 
cables are used very extensively in this 
country, although I am confident that we 
shall see some installations of appreciable 
magnitude in the near future. 
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At higher voltages, up to 11kV, polythene 
has been used successfully as a dielectric 
material despite the difficulty of ensuring an 
entirely void-free extrusion. For this reason, 
great care is essential during processing, 
and highly sensitive ionisation-detection 
methods are used as a routine check of the 
homogeneity of the extruded material. 

There has been discussion recently in 
national and international circles concerning 
the potential use of polythene for super-ten- 
sion voltages. At present it appears unlikely 
that any extruded plastic material will be used 
for such purposes except for submarine 
cables, where polythene may well offer some 
advantages, particularly for direct-current 
transmission. It is noteworthy that views 
were expressed at the C.I1.G.R.E. meeting 
this year that the limits for polythene were 
likely to be 33kV a.c. and +200kV d.c. For 
modern conditions of greater power and 
higher voltages, it is now evident that the 
highly developed oil-filled cable system can 
meet all the requirements which are likely to 
arise for many years to come. Within limits, 
this is also true of some designs of gas-filled 
cable. 

A good deal of money, time and 
energy has been devoted in recent years in 
attempts to produce super-tension cables 
capable of operating at high maximum 
working stresses. It is obviously undesirable 
to go too far in this direction as the attendant 
operating risks are of necessity increased. 
Moreover, the apparent economy in price 
afforded by removing two or three layers of 
paper from the dielectric may be more than 
offset by other operating economics when the 
true value of increased running costs is 
taken into account. I believe the C.E.G.B. 
engineers are now, quite properly, taking 
these factors into account. 

The drive for economy in use of materials 
in the manufacture of cables is now running 
parallel with the drive for economy in the 
use of the cables themselves. Although it 
would be relatively easy to determine the 
maximum current which should be carried 
by a cable under given conditions of instal- 
lation, it is by no means so simple to state 
appropriate limits in practice, as most cables 
are subject to varying loads often in a daily 
cycle. They may also be subject to overload 
for long or short periods, particularly in 
times of emergency, and may have to carry 
occasionally short-circuit currents of con- 
siderable magnitude for periods dependent 
upon the rate of operation of the protective 
apparatus. 

Until comparatively recently, most supply 
engineers have adopted a fairly conservative 
policy with regard to choice of cable size for 
a given duty, and there is little doubt that a 
proportion of the cable buried in the ground 
in this country has never reached the maxi- 
mum operating temperature for which it was 
designed. On the other hand, it is well 
known, although seldom if ever officially 
admitted, that some distribution cables, par- 
ticularly at the extremities of rapidly growing 
load areas, have been subjected to consider- 
able overloads. In view of the necessity for 
national economy in such matters, however, 
some important ‘investigations on cable 
utilisation are now being conducted by the 
Electrical Research Association in conjunc- 
tion with the Central Electricity Generating 
Board, the Area Boards and the cable 
makers. The primary objectives are to 
determine the effects of practical operating 
conditions with a view to better utilisation of 
cables already installed, and to provide a 
more satisfactory basis for efficient specifica- 
tion of cables for new systems. At the same 
time, work is in hand to determine the 
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limitations imposed by short-circuit con. 
siderations. 

Future developments in cables for wiring 
purposes are unlikely to be revolutionary, 
The trend towards greater use of plastic 
materials will undoubtedly continue. There 
will probably be continued effort in the 
direction of reducing dimensions, made 
possible largely by improved processing 
control methods. 

As I have already indicated, a good dea! of 
attention is being devoted to the develop- 
ment of cables capable of withstanding 
extremely arduous conditions. Much of this 
work has been concerned with cables for 
modern aircraft, where such considerations 
as lightness, toughness, ability to withstand 
extremes of temperature, or even to operate 
after fire, and to resist attack from modern 
fuels and lubricants are of importance. Some 
of the latest types of cables for such purposes 
are proving to be very successful in service, 
and there is little doubt that even the most 
difficult conditions imposed by aircraft 
designers will be met effectively. 

Expansion of the use of silicone rubber for 
applications where higher-temperature opera- 
tion is desirable, and/or where temporary 
operation after fire is' required, will no doubt 
occur. For most purposes, it will be neces- 
sary to protect the insulation as the material is 
not resistant to all fuels and lubricants. 

Improvements in p.v.c. compounds will 
extend the range of usefulness of this material, 
particularly for operation at slightly higher 
temperatures without material reduction in 
useful life. ; 

All this, and much more, will undoubtedly 
be achieved by cable engineers, and we may 
be sure that we in this country will continue 
to play a leading part in many of the future 
developments. 

There remains, however, for the cable- 
making industry as a whole, one fundamental 
problem which certainly must be tackled if 
we are to be able to face competition from 
abroad, both in home and export markets. 
It will be evident from the very limited range 
of examples that it has been possible to 
encompass in this address that the two bug- 
bears of cable making are alternatives and 
variety. By this I mean alternative designs 
and materials for the same duties, and variety 
of size, type, colour, finish, &c., in the vast 
range of products. The former has particu- 
larly afflicted us since the last war and has led 
to constant demand for new plant and plant 
modifications far outstripping the gradual 
growth in gross demand for cables. The 
result has been that the industry as a whole 
now possesses surplus plant for many opera- 
tions, although few, if any, of these operations 
are wholly obsolete. 


Two CONDITIONS FOR PROGRESS 


If effective progress is to be maintained, 
two steps would appear to be necessary. 
First, the industry must be prepared to face 
the consequences of rationalisation of pro- 
duction. This means effective regrouping of 
manufacture, and obviously requires close 
collaboration in one form or another between 
the different companies concerned. Tech- 
nical collaboration has improved consider- 
ably in recent years, but this alone is not 
enough, important as it is to improve still 
further in this respect. Second, the cable~ 
users in their own and in the national interest 
must be prepared to accept some measure of 
restriction of choice. To this end, standardi- 
sation must be directed towards the elimina- 
tion of unnecessary complication and not 
aim at the inclusion of every twist, turn and 
vagary that can be thought up. 
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Universal Beam Mill at Lackenby 


No. 


I 


The completion of the universal beam and heavy structural mill at the Lackenby 

works, near Middlesbrough, is the culmination of an extensive programme of 

development and modernisation which has been carried out by Dorman Long 

and Co., Ltd. This programme has involved an expenditure of over £60,000,000, 
of which the beam mill has required more than £18,000,000. 


HE Lackenby universal beam mill which 

has been built by Dorman Long and Co., 
Ltd., is now in operation. It has been 
designed specifically for rolling what is, for 
this country, a new range of efficient beam 
and column sections ; universal beams from 
36in deep with flanges 64in wide, weighing 
260 Ib a foot, down to beams 6in deep and 
6in wide, weighing 20lb a foot are being 
produced. The mill has also been laid out 
to produce any of the present range of 
British Standard sections, but as it is expected 
that the more efficient universal beams will 
eventually supersede the standard joist 
in the larger sizes, it seems likely that, in 


stanchions. One important item of the 
building is the walkway, 15ft above ground, 
which runs the full length of the mill bay. 
This walkway provides atcess, by stairs at 
frequent intervals, to every part of the mill 
floor. 

The technique of rolling universal beams 
was effectively described by Mr. S. Barlow 
and Mr. G. Foster (of Dorman Long and 
Co., Ltd.) in a paper presented a year ago 
to the Institution of Structural Engineers.* 
The method is still fundamentally the same 
as in the first successful mill developed by 
Henry Grey and built in Luxembourg in 
1902. In this kind of mill four rolls, two 





The soaking pits ; a hot ingot is being lifted out by the 20-ton charging machine 


addition to the new beams, the mill will 
only be called upon to roll angles, channels 
and piling sections. 

The whole of the mill installation is in 
one building which is adjacent to the 
Lackenby open hearth steel plant. This 
building has an overall length of 2914ft and 
a maximum width at its north end (where it 
is six bays wide) of 570ft. In general, the 
design of the building follows traditional 
lines, with diagonally traced stanchions and 
riveted or welded plate girders for the cranes. 
The standard spacing of the stanchions was 
fixed at 48ft after calculation had shown that 
a spacing of that order would give the 
greatest economy in the use of steel. But 
the layout of the plant required a number of 
variations in the spacing and as far as 
possible these were made in multiples of 16ft. 
The length of the building is divided into 
six approximately equal expansion lengths, 
each having a braced frame, nearly central, 
in each row of stanchions; the braced 
frames are all portals joining two adjacent 





vertical and two horizontal, all with their 
axes in the same vertical plane, apply pressure 
to all faces of the beam at the same time, 
suitable adjustments to the four rolls being 
made between successive passes to keep the 
elongations of flanges and web equal. This 
roll arrangement is shown in the accom- 
panying diagram. A separate stand, placed 
as close as possible to the main stand, and 
with two rolls only, works the edges of the 
flanges, squaring them and controlling their 
length. It is claimed that the four roll tech- 
nique results in a better product as the sub- 
stantially uniform elongation is applied to all 
parts of the section at the same time; it 


also permits wider flanges than in the case ° 


of the present British Standard beam where 
two rolls work the steel of the flanges against 
the side walls of deep grooves. Further, 
whilst the two roll method requires a gener- 
ous flange taper, the universal beam can be 

rolled with practically no flange taper. 
The arrangement of the new mill at 

* THE ENGINEER, November 8, 1957, page 673. 
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Lackenby, which has been designed for a 
weekly output of 8000 to 10,000 tons of 
beams, is shown on our inset plate. The 
photographs reproduced in this inset illus- 
trate various important parts of the mill 
installation. At the south end of the building 
there are two cross bays, one for stripping 
the moulds from the ingots and the other 


containing the ingot soaking pits. The 


main mill bay is 2440ft long, has a crane span 
of 88ft 6in and contains all the mill stands 
with their attendant roller tables. Beginning 
at the south end of this bay, there are, first 
of all, the blooming mill and the bloom 
shear ; north of them are the bloom reheat- 
ing furnace and the breakdown mill, followed 
by the four-stand billet mill. On the east 
side of the bay is the long roller table leading 
from the bloom shear directly to the two 
adjacent stands of the universal roughing 
mills ; further roller tables lead to the 
universal finishing mill and on to two hot 
saws. Next come the primary cooling banks, 
extending into the adjacent parallel bay, and 
the final cooling banks which serve the four 
straightening presses and the two roller 
straightening machines. East of the main 
mill bay are two houses containing all the 
main electrical machinery. The roll turning 
shop and the roll stocking space are situated 
beyond the north electric house. On the 
east side of the main mill bay is the main 
loading bay, with a 100ft crane span, which 
has a covered length of 1100ft and an open 
gantry 1050ft long. 


INGOT STRIPPING AND HEATING 


From the steel furnaces, the ingots in their 
moulds are shunted into the stripper bay 
which is 400ft long and has three rail tracks 
for the ingot casting cars. For the wide 
range of ingots required by the beam mill, 
from 4 tons to 20 tons in weight, a large 
number of moulds are needed, and in this 
bay are kept 4800 tons of moulds in five sizes. 
For stripping the heaviest ingots a stripping 
crane of 40 tons lifting and 400 tons stripping 
capacity has been provided, and for the 
smaller ingots there is a second stripping 
crane to lift 20 tons, with a stripping force of 
120 tons. Adjacent to the stripper bay, is 
the bay housing the ingot soaking pits, and 





Roll arrangement in universal mill 


working between these two bays there are 
two rope-hauled transfer cars to carry the 
hot ingots from one bay to the other immedi- 
ately after stripping. After stripping of the 
moulds, the ingots are lifted by the same 
cranes and loaded into one of two ingot 
transfer cars, by which they are carried 
through into the soaking pit bay. . 

There are twelve soaking pits built in pairs 
and arranged in two batteries of six, with the 
ingot transfer between them. These pits are 
one-way fired by blast-furnace gas which can 
be boosted by coke oven gas. The single 
gas burner is in the rear wall, and the outlet 
port is below it, so that the flame passes over 
the ingots and back in a horse-shoe form. 
Each pit is 26ft long, 10ft wide at centre and 
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13ft deep, and has a coke breeze bottom 2ft 
thick. Each pit is equipped with Escher 
recuperators, of steel plate construction, for 
gas and air; the air recuperator lies hori- 
zontally and is followed by the vertical gas 
recuperator, 75ft long, which projects through 
the building roof and acts as.a chimney. 
The recuperators give a combined preheat to 
the gas and air of 1000 deg. to 1200 deg. 
Cent. The pit lids are of American design 
and have an arched lining of 12in semi-silica 
bricks and 3in of insulation in a heavy steel 
frame constructed of plates 24in thick. Each 
lid carries its own lifting and retracting gears 
under push-button control from the soaking 
pit crane cab. The lid of a selected pit can 
be opened any desired amount on the 
approach of the crane, and after removal of 
an ingot an impulse from the crane causes the 
lid automatically to close and lower into its 
sand seal. Combustion air and gas are shut 
off during the period that the lid is open. 


THE 52IN BLOOMING MILL 


Ingots from the soaking pits are placed on 
an ingot tilting chair leading to the blooming 
mill, by either of two 20-ton ingot charging 
machines. The crane driver not only operates 
the soaking pit cover, but is also in full 
control of the whole operation of taking an 
ingot from the pit and sending it to the mill. 
By control from his cab, he can remove the 
pit cover, lift out the ingot, and place it on 
the tilting chair. He then initiates a sequence 
' which tilts the chair into the horizontal 
position, starts up the ingot receiving table 
which takes the ingot from the chair to the 
automatic weighing machine, and registers 
the weight of the ingot. Only then does the 
mill operator take control of the ingot and 
run it to the mill. The blooming mill has 
rolls of a maximum diameter of 52in, and a 
barrel length of 112in. Its primary purpose 
is to produce from the ingot the shaped 
blooms which are required for all the 
universal beams, each one of which has its 
own ‘bloom, designed to give the correct 
relation between the volume of metal in the 
flanges and the web. As the plant is laid 
out to roll British Standard sections and 


billets, the blooming mill will produce 
rectangular blooms in addition to the univer- 
sal beam. Further, in order to make the 
whole plant as flexible as possible, the mill 
has been designed with a high lift, to enable 
it to roll slabs for the Dorman Long plate 
mills if required. 

The drive to the mill is by twin motors, 
each of 4000 h.p., together developing a 
maximum operating torque of 2,650,000 Ib-ft, 
with a base speed of 40 r.p.m. and a maxi- 
mum speed of 90 r.p.m. The cast steel 
housings each weigh about 100 tons, and 
have a minimum post area of 700 square 
inches, designed for a separating force on the 
rolls of 2700 tons. Breast and first rollers 
on each side are carried in the housings ; the 
housing feet are keyed into massive box- 
section bed-plates and, therefore, have no 
bottom ties. The mill rolls, each weighing 
about 30 tons, are carried in resin-bonded 
fabric bearings, in totally enclosed chocks, 
with lubrication by a continuous flow of 
water and grease from an automatic system. 
The endwise location of the roll in the chock 
is by means of a collar on the outer end of 
the free side roll neck, which fits between two 
fabric pads in the chock. At the barrel end 
of the chock, seals are fitted to prevent the 
ingress of mill scale to the bearings. End- 
wise adjustment of the rolls, for matching, 
is done entirely on the offside top chock, 
This fits into, and is supported by, a rider 
chock which is guided in the housing window, 
but has no adjustment. The top chock can, 
however, be moved relatively to the rider by 
means of three built-in hydraulic jacks, two 
of which push the chock inwards, taking with 
it the top roll, and one pulling the chock 
outwards. The three jacks are moved by a 
small hand pump. 

The main housing screws, 18in diameter, 
are driven by two 150/300 h.p. motors, with 
Ward-Leonard control to give a screwing 
speed of 150/300in per minute. Indication 
is by Selsyn, with the dial in the operating 
pulpit. On the top platform there is a hydrau- 
lically operated screw relieving gear to free 
the rolls if they have been accidentally run 
together. Balancing of the top roll and the 
spindles is hydraulic, from a common 
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accumulator air loaded to a top pressurs of 
1250 Ib per square inch and with 150 gal!ons 
available capacity ; there are two roll bale nce 
rams, one on each housing, supporting the 
top chocks. Two beams, on which the top 
chock hangers rest, are hung on long links 
outside the housing, the upper ends of the 
links being pinned to crossheads on the 
rams. The mill driving spindles are 23in 
diameter and 32ft 9in long, with universal] 
palm ends, supported by two bearings on 
cradles which are hydraulically balanced at 
the mill end. The problem of lubrication of 
the universal joints has been met by com- 
pletely enclosing the joints at the motor end ; 
at the mill end, a grease feed from a mechani- 
cal pump in the oil cellar has been led 
through one of the spindle support bearings, 
and along the spindle direct to the slipper 
faces. The support bearing has been made 
capable of transmitting the pressure of the 
grease by fitting seals at both ends. 


The double side guard manipulators have 
welded steel plate guards 25ft long and 4ft 
high. The whole of the manipulator travers- 
ing and tilting gear is on the side of the roller 
table adjacent to the motor house, leaving the 
floor at the offside of the mill completely free 
of obstructions except for the roll changing 
rig. All motions are electrically driven, and 
the whole of the gearing, including the rack 
teeth of the traversing rams, is totally enclosed 
and continuously lubricated with oil. The 
rams are supported on slippers which have 
been placed outside the width of the rollers, 
to bring them away from the path of falling 
scale. The bloom tilting gear, on the ingoing 
side only of the mill, is of a design developed 
in the U.S.A. to prevent damage to the 
machinery when the tilting fingers are 
brought down on top of a bloom. The tilt- 
ing motor, mounted on the floor, lifts a 
narrow table by means of suitable cranks 
and levers. On this table runs a roller, 
mounted on the end of a lever on the manipu- 
lator guard, and connected by links to the 
shaft and arms on which the four tilting 
fingers are hung so that the tilting fingers 
lift when the table lifts, but if they fail to 
come down, the table falls away from the 
roller. The main tables at the two sides of 
the mill each comprise fourteen rollers of 
solid forged steel, 20in diameter and 10ft 6in 
long on the barrel, spaced at 29in centres 
and running on roller bearings. The four 
rollers nearest the mill at each side, which 
take the heavy punishment from the ingots 
while they are still short, are driven indepen- 
dently of the remaining rollers. Each pair is 
driven through spur reduction gearing from a 
75 h.p. motor at the free side of the mill ; 
the remaining ten rollers on each side are 
lineshaft-driven through bevel gears. The 
main table frames are of heavy cast steel 
construction and, because of the difficulties 
which have been experienced in large bloom- 
ing mills with bearing cap bolts on main 
tables, the seatings for the cartridges in 
which the bearings are fitted have been bored 
from the solid. On the drive side, where the 
thrust from the bevel gears is taken, the bore 
in the frame is large enough to thread the 
mill roller through. On this side the bearing 
cartridge is held in position by folding 
wedges. 

The first shaping of blooms for the beam 
mill takes place in the blooming mill and roll 
changing is, therefore, a very much more 
frequent operation than in the usual blooming 
mill rolling rectangular blooms, where a 
pair of rolls may be expected to last several 
weeks. In this mill, therefore, rapid roll 
changing is effected by means of a duplex 
changing rig on the offside of the mill. A 
transverse sliding carriage, capable of carry- 
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The blooming mill: to the right there is shown a pair of rolls made ready for the next change The universal finishing mill: a 36in by 164in beam 
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The hot saws, with their control pulpits. There are two saws, 535ft and 560ft from the 


g mill: a 36in by 164in beam is being rolled 
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1 the finishing mill Reciprocating straightening machine, or gag press, with 14in by 16in column being straightened 
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ing two complete assemblies of rolls and 
chocks, stands alongside the mill, and before 
a roll change takes place, a pair of new rolls 
complete with chocks on a sledge, is placed 
on the carriage. At the roll change, the old 
rolls and chocks are pulled out of the mill 
on their sledge by a beam with a hook, 
operated by rack and pinion by a 150 h.p. 
motor. When the old rolls are on the car- 
riage, it is traversed by another 150 h.p. 
motor, with rack and pinion drive to the 
carriage, so as to bring the new roll assembly 
in line with the axis of the mill. The beam 
then pushes the new assembly on its sledge 
into place, and the old rolls can be taken away 
after the mill has again started work. The 
whole of this operation is under the control 
of one man standing at a control desk a few 
feet away. The engagement of the roll ends 
with the driving spindles has been simplified 
by placing an auxiliary control station on the 
drive-side mill housing, as close as possible 
to the point of engagement of roll and spindle. 
An operator placed here can take control of 
the movement of the roll change sledge and 
as he allows the sledge to creep inwards, he 
can inch the spindles up and down, by means 
of a small hydraulic valve for each spindle, 
until engagement has begun. 


BLOOM AND SLAB SHEAR 


The bloom and slab shear, 127ft away 
from the centre of the mill, is an opensided, 
hydraulically-operated, up-cutting machine, 
of 1350 tons capacity. Power is provided at 
a pressure of 2 tons per square inch by three 
triple ram pumps working in conjunction 
with an air loaded accumulator of 300 gallons 
available capacity. This combination enables 
the shear to make four cuts at full stroke 
in one and a half minutes, repeating after 
a lapse of one and a half minutes. The 
shear can cut slabs 10in thick and 50in 
wide, or equivalent areas up to 19tin 
thickness. The operating valve gear is 
pilot-operated from a push button in the 
shear control cabin. The shear consists 
essentially of two main parts, a C-shaped 
frame, which carries the bottom blade and the 
main hydraulic cutting cylinder, and the 
upper blade head, both being mounted in a 
fixed frame. The shearing force is entirely 
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The outgoing side of the universal roughing mill, showing a 36in by 464in beam being rolled. The large 
shackles are for lifting 


contained between the upper blade head, 
against which the hydraulic ram pushes, and 
the C frame. The C frame is a single steel 
casting weighing 145 tons. The upper head 
is adjustable to suit varying thicknesses of 
bloom, to avoid wasted stroke and lost time 
when cutting thin material. - This head is 
supported by a pair of pivoted levers, which 
can be moved by screws, driven from a 
75 h.p. motor. 

The shaped blooms from the mill must be 
sheared in shaped blades, to avoid distortion 
of the cut ends, and must also be carefully 
guided into position on the blades. Motor- 
ised side guides on a tilting table are, there- 
fore, fitted at the entry side of the shear, the 
position of the guides being indicated to the 
shear operator by a pointer on a dial driven 





from the guide motor by a synchronous tie 
motor. Particular attention has been given 
to blade changing which is necessary at 
every mill roll change. Each blade can be 
released by first slackening five nuts and then 
removing the blade on a special porter bar 
hung .on the crane. Measuring of the 
length of the bloom to be cut is by a simple 
length gauge. On an overhead graduated 
beam a light motor-driven carriage runs, 
which carries a loosely swinging plate, with a 
pointer opposite the graduations. The 
bloom runs until its front end just touches 
the plate, the bloom is stopped, and the cut 
made. Crop disposal is simple. The front 
crop is pushed forward by the bloom to a 
point where a hinged roller can be lowered 
to make a gap allowing the crop to fall down 
a chute leading to the crop bucket. -The back 
crop is pushed backwards, by reversing the 
movement of the bloom, to a gap between 
the ingoing table rollers, where it can fall 
down a second chute to a crop bucket at the 
ingoing side of the shear. Each of the chutes 
has a pivoted gate at the bottom, which can 
be lowered to hold up the crops while the 
bucket is being emptied. 

From the shear, there are several routes 
which can be taken by the bloom, depending 
upon its subsequent purpose. Shaped blooms 
for the largest of the universal beams, where 
the heat content relative to the radiating 
surface is sufficient to allow of the blooms 
being rolled into finished beams without 
reheating, will travel straight from the shear 
to the universal roughing mill, 330ft away. 
Smaller shaped blooms may be skidded 
sideways to a bloom bank, whence they can 
travel to the ingoing end of the 80 tons per 
hour bloom reheating furnace which takes 
blooms up to 28ft long. After reheating, 
each of these blooms is lifted by an overhead 


travelling finger crane, controlled from the 


operator’s pulpit of the breakdown mill. 
This crane, when set in motion, picks up a 
bloom which has been discharged from the 
furnace, carries it to the roller table heading 
to the universal mill, and holds it suspended 
until the mill is free ; by operating a second 
switch the bloom is lowered and the crane 
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returns to its waiting position in front of 
the furnace. Rectangular blooms from the 
shear may go direct to the breakdown mill 
for the first stage of their reduction to stan- 
dard sections such as angles and channels, 
or alternatively, they can be sent first to the 
reheating furnace, and then be lifted by the 
finger crane to the roller table leading to the 
breakdown mill. Those plain blooms des- 
tined for other of the company’s mills are 
lifted off the bloom bank by one of the 
bloom handling cranes, and, when cold, 
loaded into wagons. The blooming mill 
also rolls slabs when required, and alongside 
the bloom bank a slab piler has been in- 
stalled. The breakdown mill, in addition to 
providing the first reduction stage for stan- 
dard sections, will also reduce blooms for 
subsequent rolling down in the four-stand 
billet mill, which produces billets and slabs 
for the production of rod, bar and strip in a 
mill now being built. 


THE UNIVERSAL MILLS _ 
The two universal mills, roughing and 


finishing, are, of course, the essential com- . 


ponents of the whole of the installation. Each 
mill consists, as all beam mills do, of two 
stands placed in tandem, the edging stand 
with its two horizontal rolls coming _ first, 
followed at a centre distance of 13ft by the 
main stand with two horizontal and two 
vertical rolls. The 53in diameter main rolls, 
when new, have a plain cylindrical barrel of 
a width to suit the distance inside the flanges 
of the beam being rolled. It should be 
explained that, with the four-roll method of 
rolling, beams with different flange and web 
thicknesses can be produced from the same 
rolls. The inner profile, fixed by the roll 
barrel width, remains constant and the 
flange and web thicknesses are varied by the 
distance apart of the horizontal and vertical 
rolls. The horizontal rolls are supported in 
bearings of phenolic resin-bonded fabric, 
lubricated by grease from an automatic 
pumping system and water sprays. Because 
of the need to provide room between the 
necks of the horizontal rolls for the chocks 
of the vertical rolls, the main roll bearings 
cannot be totally enclosed as they are in the 
two-roil stands, and the end thrust of the 
rolls is taken by fabric pads acting on the 
shoulder at the inner end of each neck. 

In this kind of mill, where the flange edges 
are not controlled in the main stand, success- 
ful rolling is largely dependent upon main- 
taining the piece being rolled at the correct 
level relative to the roller tables. On the 
main stand, therefore, top and bottom 
screws have been provided, which bring the 
top and bottom rolls together between suc- 
cessive passes, while maintaining a constant 
pass level. The vertical rolls turn in roller 
bearings on a spindle fixed in a chock which 
slides on horizontal ledges cut in the housing 
window. To move the vertical rolls inwards 
as the flange of the beam is reduced in 
thickness, each roll chock is pushed by two 
screws housed in a yoke cast integral with the 
main roll housing between the horizontal 
roll necks. To prevent backlash, the vertical 
rolls are held against the screws by the side 
guides, which are pulled back by hydraulic 
pistons in cylinders mounted on the cross 
yoke. The mill driving spindles are retract- 
able, so that they can be disengaged from 
the rolls when these have to be changed, 
the retracting gear comprising a hydraulic 
cylinder for each spindle, connected by levers 
and links to the spindle support bearing. 
As the spindle is pulled back, it brings with 
it the roll end coupling box, which is held 
supported on the spindle cradle in the cor- 
rect position for re-engagement with the 
new roll. The drive to the main rolls is 
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from a pinion housing, the top pinion being 
driven through a self-aligning internal tooth 
coupling from a single motor of 8000 h.p., 
with a base speed of 65 r.p.m. and a maxi- 
mum of 165 r.p.m. and a torque of 1,615,000 
lb ft at the base speed. The edging stand 
has two rolls, each 43in diameter. These run 
in fabric bearings in totally enclosed chocks 
and, as in the blooming mill, the end thrust 
is taken by a collar at the outer end of the 
offside neck running between two fabric pads 
in the chock. The driving spindles are 
generally similar to those on the main stand, 
with the same provision for withdrawal, but 
in this stand there are no driving pinions. 
The drive is direct from twin motors, each of 
1350 h.p. at 125-310 r.p.m. and a maximum 
operating torque of 285,000 Ib ft. : 


One novel feature of both the roughing 
and finishing mills is the arrangement of the 
side guides and the control of the positions of 
these guides relative to the positions of the 
horizontal and vertical rolls. It has already 
been explained that between successive 
passes of the beam being rolled, the four rolls 
on the main stand and the two on the edging 
stand must be brought closer together by a 
predetermined amount to give the correct 
reduction to the flanges and web, at the same 
time controlling the flange width and keep- 
ing the web central in the flanges. Equally 
important to good rolling is the guiding of 
the beam on to the rolls without the assistance 
which would have been given by tapered 
flanges, and to do this mechanically adjusted 
side guides have been provided. These are 
in two parts. The first of these guides are on 
each side of the vertical rolls and are pulled 
back against the rolls by hydraulic pressure. 
In addition, there are long guides running 
from the entry side of the edging stand, 
between the rolls, and almost up to the 
vertical roll guides. These long guides are 
moved by four screws, two to each guide, 
driven from a common motor, which is 
synchronised with the motor driving the 
vertical roll screws. Four dials indicate to 
the mill driver, sitting in his control pulpit 
at the side of the two stands, the positions 
of the rolls and guides. The two upper 
dials, one on each stand, record the hori- 
zontal rolls, while two inclined dials below 
his feet record the positions of the side 
guides and the vertical rolls. In addition to 
the indicating of the roll and guide positions 
by the dials, the two mills also have automatic 
preset positioning of three of these adjust- 
ments. The side guide adjustment is not 
preset, as it follows the adjustment of the 
vertical rolls. In this presetting equipment, 
two schedules, main and vernier, of the roll 
separation at each pass are set up for each of 
the three screw motions. On the roughing 
mill the steps provided in the main schedule 
are of lin and in the vernier 0-O05in ; the 
corresponding figures for the finishing mill 
are 0-25in and 0-Olin. When the movement 
of one of the screw motors is started by a 
press button, the voltage output from a 
potential divider driven by a synchronous 
tie motor connected to the screw motor is 
compared electronically with the voltage 
from another potential divider, preset so 
that its voltage output is proportional to the 
required roll separation. .The difference 
which is detected in the two voltages causes 
the screw motor to be driven in such a 
direction and by such an amount as to nullify 
this difference. The final position of the 
screw is determined by a cam limit switch, 
the final operational position of which is 
decided by a vernier potential divider com- 
paring its voltage output with the vernier 
schedule. At any time between passes, the 
driver can cut out the presetting and operate 
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the screws by hand control. Also, while the 
mill is working, a schedule can be set up for 
the next section to be rolled. 

At the ingoing side of the edging stang 
and the outgoing side of the main stan 
there are two short roller tables, of eight and 
ten rollers respectively, equipped with adjust. 
able water-cooled side guards, and with a 
height adjustment at the mill end to suit the 
mill pass-line. These tables are mounted 
on electrically-driven carriages, so that they 
can be traversed sideways accurately to align 
each table with the centre line of the roll, 
This movement is necessary because the roll 
length varies with the section being roiled, 
and as the drive side housing is always in the 
same position to suit the main driving 
spindles, the centre line of the mill is variable. 
At a roll change these tables can be moved 
out of the way to leave a clear space for 
handling the roll stands. When the rolls 
have to be changed, the two stands, main 
and edging, are lifted out complete with 
rolls. The driving spindles are withdrawn, 
taking with them the roll driving boxes, 
All water, oil and grease pipes to the stand 
are disconnected, as are the electric cables, 
The stands are then lifted out by the two 
overhead travelling cranes, one of 275 tons 
capacity for the main stand, and one of 
160 tons for the edging. For lifting, each 
stand is provided with two shackles, which 
can be manceuvred into the horns of the 
ramshorn hook of the crane by the driver 
without assistance. 

The stands which have been lifted out of 
the mill positions are carried to an area 
opposite the finishing mill known as the 
** set-up stand area.” Here, there are seven 
dummy mill beds on which complete roll 
stands can be placed. Prior to the roll 
change, spare stands have been set up on 
these beds with rolls for the new section to 
be rolled, and at the roll change, when the 
stands with the old rolls are brougk:t in, the 
stands for the new section are ready to be 
carried immediately across to the mill. The 
stock of guides is kept in this area and can 
be fitted to the rolls as they are assembled. 
The whole of the area is serviced by a 
15-ton travelling crane. 


(To be continued ) 


Bar Steel Warehouse 


PRODUCTION in the bar mills of the English 
Steel Rolling Mills Corporation, Ltd., River 
Don Works, Sheffield, has been increased by 
modernisation to such an extent that facilities 
for the finishing processes and warehousing were 
found to be inadequate. 

The warehouse has therefore been _re- 
organised around a new method of handling, 
using side-operating fork lift carriers and a stack- 
ing procedure which makes use of the dead floor 
space between shop columns and at the gable 
ends of the bay which was not available to the 
overhead travelling cranes. The stacking racks, 
which were developed in conjunction with Tube- 
wrights, Ltd., enable bundles of bars to be 
stacked by carriers in shelves up to a height of 
10ft. Each rack has six shelves, the lower two 
accommodating 14 tons each and the upper four, 
3 tons each. Two “Irion” and one British 
“* Kestrel’ diesel-powered side-operating fork- 
lift carriers, each of 3 tons capacity, supplied by 
Materials Handling Equipment (Great Britain), 
Ltd., are used for stacking and carrying. 

The machines in the warehouse have been 
fitted with special loading and unloading tables 
so that they can be fed with bundles of bars by 
the carriers, and it is now possible to run the 
warehouse without the use of the overhead 
travelling cranes, except for special operations 
and the loading of bars into wagons for despatch. 

The carriers, each with a driver, are now doing 
the work of the four crane teams and the vehicles 
vm required to transfer materials from bay 
to bay. 
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Rocket Propulsion Developments 


in April, 1957, a Guided Weapons Development 
Squadron was formed at Royal Air Force Valley, 
near Holyhead, and equipped with Fairey ‘‘ Fire- 
fash ’’ missiles. This weapon, which was illus- 
trated on pages 228-229 on August 16 last year, 
js a beam-riding coasting vehicle which is accel- 
erated to over Mach 2 by a pair of cordite-fuelled 
boosters, the nozzles of which are offset to spin 
the complete dart-booster assembly for stability : 
in the illustration RIGHT the vehicle has rolled 
so that the boosters are both in the plane of the 
camera. The beam is laid precisely as would be 
the guns of a cannon-fighter, by the pilot following 
the target with a gyro gunsight ; a radar ranging 

uipment gives permission to fire. At the 
$.B.A.C. exhibition last month there was displayed 
an all-weather version, similar in appearance to 
the pilot-aimed weapon, which may be assumed 
to be guided by a radar beam locked on to the 
target. This system is used by the British ship- 
to-air missile, but this ‘* Fireflash ’’ variant is the 
only air-to-air weapon with radar homing, and, 
hence, all-weather capability, known to exist in 
this country: nevertheless, it does not appear 
that it will become operational. The limitation 
of the coasting missile is, clearly, that it demands 
a launcher with a high performance relative to the 
target: the after-burning Vickers-Supermarine 
“Swift ’’ illustrated is the fastest fighter in the 
Royal Air Force, but it is out-performed by the 
attack aircraft of the Royal Navy, the same manu- 
facturer’s ‘* Scimitar.”’ 


At the time that the “ Fireflash ’’ was initiated, solid propellants were regarded as suitable only 
to provide short impulses, the magnitude of which could be allowed to vary. In the intervening 
years development has changed this situation radically. Such techniques as bonding the charge to the 
case, So aS to insulate the structure from the hot gases, have rendered the thrust/weight ratio of 
solid rockets competitive up to, quite long burning times, and in the quest for high specific impulses 
fuels based on boron have been proposed which would accentuate the difficulties of feeding them to 
the chamber if they were not stored there in a solid dispersion. Already the solid rockets seem to 
have attained a performance adequate for military purposes, and it is probable that the de Havilland 
long-range ballistic missile will be the last such weapon to use a bi-propellant motor. The Aerojet- 
General Corporation of Azusa, California, who engine the ‘‘ Polaris ’’ and are contributing to the 
“ Minuteman,’’ the multi-stage weapon for tactical, intermediate range or inter-Continental missions, 
have now joined with the Bristol Aeroplane Company, Ltd., to form a subsidiary company in England 
known as Bristol-Aerojet, Ltd.: the board will include the chairman and the general manager of 
Bristol Aircraft, Ltd., the subsidiary at present responsible for solid rocket motors. The new firm 
will include in its activities propellant formulation, a branch of basic research so expensive that many 
of the United States chemical manufacturers have been seen to combine to support it. One of the 
best known products of Aerojet-General is the ‘‘ Aerobee-Hi ”’ research rocket, seen RIGHT, with 
the solid booster smoking and the liquid sustainer flaming : the building surrounding the foot of the 
launching tower is necessitated by the climate, this being a firing from Fort Churchill, Canada, during 


the International Geophysical Year. 


ee 


While immense increases in performance over the early 
Walter and de Havilland hydrogen-peroxide motors are 
now possible, they can only be achieved by expensive develop- 
ment programmes. Thus, the Saunders-Roe “‘ Black Knight ’’ 
experimental rocket, of which only small numbers will be 
built, has four hydrogen-peroxide-kerosene motors. These 
Armstrong-Siddeley units are gimballed for control of the 
flight path, a system that has probably been adopted because 
it is established practice in the United States and, therefore, 
on the Rolls-Royce motors, so that the equipment needed 
is available in this country. The use of these mild propellants 
renders it possible to build the vehicle from conventional 
aircraft materials, and the flight programme, dominated 
by weight rather than drag, allows the fuel pipes and even 
stiffeners for the cylindrical shell to lie outside, as can be 
seen LEFT. 
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LETTERS AND LITERATURE 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
correspondents) 


B.I.M. AND PSYCHOLOGY 


Sir,—In a recent editorial you doubt 
whether the British Institute of Management 
“does its reputation any good at all” by 
the promotion of conferences similar to that 
at the Connaught Rooms on “ Leadership.” 
My impression is that few of the directors 
and managers who were present would 
support your criticism. 

As the B.I.M. handles over 700 inquiries 

er annum in the human relations field (some 
of them almost to the point of management 
consultancy) obviously there exists a general 
interest in leadership which busy executives 
want satisfying. In Professor Tannenbaum, 
the B.I.M. sponsored a “ practical ” authority 
who has studied widely the behaviour of 
managers. Even your unusual reference to 
Cromwell—* one of the greatest leaders this 
country has ever known ”—could be better 
understood in terms of Professor Tannen- 
baum’s explanation of “ boss-directed” 
leadership ! 

Your final assertion that the Institute 
““does not need to give attention to the 
psychological side of management ” in com- 
petition with other bodies which provide 
courses in industrial psychology, is puzzling. 
The Tannenbaum meeting was organised 
as a one-day conference, not as a course. 
It was concerned with leadership from the 
manager’s point of view. Surely you would 
not suggest that the B.I.M. should isolate 
leadership from its overall consideration of 
management ? 

R. B. STOKES, 
Personnel Adviser 
Brown and Polson, Ltd., 
Manchester, 17. 


REGENERATIVE HEAT EXCHANGERS 


Sir,—My attention has been drawn to the 
reprint of the presidential address “* Heat and 
the Engineer,” by Professor O. A. Saunders, 
to Section G of the British Association in 
your issue of September 12. 

In a section of this article Professor 
Saunders implies that the idea of a regenera- 
tive heat exchanger, employing either fixed or 
rotating matrices, is comparatively new and 
that little practical use has been made of this 
type of heat exchanger. In fact, this company 
has been engaged in the development and 
manufacture of rotary regenerative heat 
exchangers for over thirty years, and these 
have found widespread application, through- 
out the world, for the recovery of heat from 
the waste gases of water-tube boiler installa- 
tions up to the largest sizes. 

J. E. SAYERS, 
Chief Engineer 
James Howden and Co., Ltd., 
195, Scotland Street, 
Glasgow, 
October 8, 1958. 


Book Reviews 


Great Western Steam. By W. A. TUPLIN, 
D.Sc., M.I.Mech.E., A.I.Loco.E. George 
Allen and Unwin, Ltd., Ruskin House, 
Museum Street, London, W.C.1. Price 
25s. 

“*Mucu has been said and written about 

Great Western engines, but a lot of it is 

misleading in its idolatry, for Swindon exacts 

in some devotees a homage that is blind to 
imperfections. That reason for writing even 
more on the subject has long existed, but 
there is now another The steam 
locomotive is now on its way out. Before it 
goes, before everyone has forgotten how it 
used to be worked, perhaps it is excusable to 
attempt to record some of the things that 
really matter about it.... Possibly because 
interest in the steam locomotive usually 
starts in infancy, much literature on the 
subject gives the reader barley sugar instead 
of the more appropriate coal-dust, soot and 
ashes, but at this stage in railway history 
there is perhaps room for a realistic record 
that adults at least should not find too strong. 

The enthusiast may be glad to read here 

expressions of admiration for what they are, 

in the last resort, mere pieces of machinery, 
but he will find the dashing prowess of Great 

Western locomotives explained by intelligent 

design, careful building, hard driving and 

hot firing, and not humbly attributed to 
some wonderful Wiltshire witchcraft.” 

These quotations from the author’s preface 
explain his reason for writing. At the same 
time they will prepare the inténding reader for 
the manner of the writing, if he is not already 
conversant with the author’s previous utter- 
ances, either verbal or written, on the general 
subject of locomotive engineering. This 
book on Great Western locomotive practice 
as initiated by G. J. Churchward and carried 
on by his successors, C. B. Collett and, after 
him, F. W. Hawksworth, the last of the 
Swindon Chieftains, tells the story in a 
distinctly original manner and in certain 
respects is refreshingly outspoken, which 
adds to its value ; however, here and there 
will still be found a little “‘ barley sugar.” 

Much has already been written about 
Great Western locomotives, both in recent 
times and in the past. In fact, over the 
earlier years of the present century, the 
successive developments due to G. J. Church- 
ward were fully recorded in the pages of THE 
ENGINEER, and in this connection special 
mention may be made of an_ historical 
account of the Great Western Railway in the 


form of a supplement to the issue of 


December 16, 1910, with which was included 
complete arrangement drawings of the four- 
cylinder “ Star” — express locomotives— 
then attracting much attention. Recalling 
later references to this subject, K. J. Cook’s 
paper, ‘‘ The late G. J. Churchward’s loco- 
motive development on the Great Western 
Railway,” communicated to the Institution 
of Locomotive Engineers, 1950, and “* An 
Outline of Great Western Locomotive Prac- 
tice, 1837-1947,” by H. Holcroft, recently 
published, deserve special mention. 

In reading the new book, it seems clear 
that the author has made himself fully 
acquainted with both these reviews of 
Swindon practice. At a very early age the 
author became attracted by Great Western 


engines, and reading accounts of their per. 
formance in later years seems to have 
awakened an interest in, and some admira. 
tion for, Swindon-built locomotives, and the 
present book would therefore seem to be the 
result. Writing of Churchward’s work jn 
developing his remarkable line of standard 
designs, it is said that he, Churchward, 
realised “his job was to give the Great 
Western reliable locomotives with the least 
risk of trouble for himself and that demanded 
that he should use no device or design that 
had not already been thoroughly tested by 
somebody or other.”” No doubt students of 
steam locomotive engineering and of Great 
Western practice in particular will agree that, 
in the main, this statement would seem cor- 
rect. But simply copying other people’s 
work without regard to all the circumstances 
of the application, whatever it may be, can 
lead at times to unsatisfactory results, which 
was apparently the case when Swindon 
design practice was first introduced on the 
L.M.S. Railway, where it seems to have left 
something to be desired. The main part of 
the book is devoted to certain of Church- 
ward’s designs individually and others intro- 
duced later and in some cases the author 
suggests alternative designs, thus adding 
interest to his remarks. 

In order to indicate the scope of this book, 
the following is a list of the principal sub- 
headings: “Some Famous Swindon 
Designs,” “* Some Constructional Features,” 
““Some Great Western Running,” ‘ Loco- 
motive Exchanges,” “On the Footplate ” 
and “ Some Footplate Journeys.”’ The last- 
named is treated in an unconventional 
manner, and intending readers will be able 
to form some idea of what to expect if an 
article published in THE ENGINEER of March 
10, 1955, can be brought to mind. This was 
entitled “Reports from the Footplate.” 
The descriptions given concerning footplate 
experiences reveal much of interest, includ- 
ing a story of how the “ Jumper top ”’ of the 
blast pipe on a “Star” class engine was 
wedged down to induce the boiler to 
“steam” with inferior coal, and a fairly 
heavy train when being “assisted” from 
Wellington up to Whiteball. Probably some 
readers may be shocked. Swindon boilers, 
were, it would seem, somewhat “ choosey ” 
as to the quality of coal they wanted. In 
discussing Swindon ppractice following 
Churchward’s accession to the Locomotive 
Superintendent’s chair, American features are 
mentioned as being freely adopted and with 
outstanding success. Later, when the French- 
built four-cylinder compound engines were 
introduced in 1903 and 1905, he became “a 
victim of French allure ’’ and built the first 
four-cylinder engine No. 40, later named 
“North Star.” The author devotes some 
attention to this design, which comes under a 
rapid fire of criticism. Certainly it must be 
agreed that the inside motion parts, especially 
the valve gear, were very inaccessible, partly 
because of the forward position of the inside 
pair of cylinders resulting in part of the valve 
gear being under the smokebox. The outside 
cylinders also were not well positioned, 
especially with regard to clearances with the 
running gauge, and the steam and exhaust 
connections left much to be desired. The 
French engines had their h.p. cylinders in the 
same position, but the inside |.p. pair being 
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directly under the smokebox, central between 
the wheels of the leading bogie, were much 
better placed ; not only did they not interfere 
with the leading wheels of the bogie when 
displaced on account of curves in track, but 
also the inside motion was much more 
accessible. 

Mention may be made of a description 
with arrangement drawings of the de-Glehn 
four-cylinder, compound engines as used on 
the Paris—Orleans Railway, published in THE 
ENGINEER of June 3, 1904, which with those 
of the Churchward “‘ Star” class given in 
the issue of December 16, 1910, will show the 
differences between the two cylinder arrange- 
ments. The author discusses this Swindon 
design, exemplified by No. 40, making a 
comparison with the L.N.W.R. “* Claughton ”’ 
four-cylinder engines, which, it may be 
remembered, had all four cylinders in line, 
two outside and two inside under the smoke- 
box, the drive being taken by the leading 
coupled axle, which, with outside valve gear, 
produced some improvements. However, 
the author goes on to say : “* But even awk- 
ward constructions can be made to work if 
enough care and attention is given to them 
and, in spite of having features which must be 
regarded as serious imperfections, the design 
of No. 40 was taken as a model for all 
Swindon four-cylinder engines, some of 
which were being built over forty years later.”’ 

Under the general sub-heading “‘ Some 
Constructional Features,” cabs and cab 
fittings are discussed, including a reference to 
the experimental application of a mechanical 
stoker in 1904. The engines concerned are 
stated to have been No. 3346, one of the 
“ Bulldog ’’ class, from which it was later 
transferred to one of the ‘* Atbara”’ class, 
No. 3380. In view of the experiments now 
being made with the mechanical stoker fitted 
to B.R. standard 2-10-0 engines, it is of 
interest to recall this earlier application. 
Other subjects mentioned include cab signal- 
ling, used for many years past on the G.W.R., 
and reference is made to the “* very expensive 
system’ now being introduced by British 
Railways. The Swindon test plant and road 
testing are some of the other subjects noted. 

Throughout the book there is a selection 
of forty-four well-produced illustrations and 
drawings, which are a valuable addition to 
the text, which, with tables of dimensions and 
performance data with an index for ready 
reference, extends over some 194 pages. 
There is a wealth of detailed information on 
Swindon-built locomotives, collected together 
and presented in an interesting and, we may 
perhaps dare to say, in some instances, a 
rather amusing manner by a well-known 
mechanical engineer of high professional 
attainments. 


Men and Machines. By CHARLES WILSON 
and WILLIAM READER. Weidenfeld and 
Nicolson, 7, Cork Street, London, W.1. 
Price 35s. 


THE dichotomy on the title page of this 
volume is interrupted by the sub-title A 
History of D. Napier and Son, Engineers, 
Ltd., 1808-1958. Thus in the period which it 
covers there occurred the growth of the 
engineering industry in this country, as is 
emphasised when we read that in 1808 
David Napier spent some time in the works 
of Henry Maudslay, before setting up on his 
own in Lloyds Court, St. Giles. The firm 
has, then, progressed through an environ- 
ment changing strongly and rapidly, and the 
authors have not attempted to describe in 
detail how developments without have in- 
fluenced it, perhaps discreetly in view of the 
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fact that they have occupied 180 pages as it is. 
For those with a knowledge of the period, 
however, this forms a very readable and 
entertaining account of a family of exceed- 
ingly gifted mechanical engineers, each with a 
personality that imposed a distinctive, if not 
a financially very successful, policy upon the 
firm. It is particularly interesting-to see 
how the desire to build machinery of extreme 
quality led to dependence on a continually 
decreasing number of customers to whom 
cost was a subordinate consideration. 


The engineer, however, will feel that this 
account often does less than justice to the crea- 
tions of the firm. For instance, it is said that 
**Montague Napier’s engine of 1899—the 
first in a long series of Napier motor engines 
for cars, boats and aircraft—was a two- 
cylinder vertical engine of about 8 h.p. 
The cylinders fired one after the other, but 
the cranks went round together, so that there 
were two firing strokes followed by two 
strokes when neither cylinder fired ’—an 
extraordinary description to have been 
prepared at a time when the chatter of the 
parallel twin four-stroke is to be heard 
throughout the land. Perhaps more insidi- 
ously misleading is the description given of 
the relations between the Air Ministry and 
the firms carrying out aero-engine design and 
development: “there were the strongest 
possible reasons why they (D. Napier and 
Son, Ltd.) should never gamble on what 
this customer or any other might want...” 
In fact, when in 1925 the Ministry wanted a 
copy of the monobloc Curtiss D-12 to be 
built for Fairey, the Napier design had not 
only separate cylinders, like the ‘ Lion,” 
but also separate heads. Rolls-Royce, Ltd., 
was perfectly ready to acknowledge that 
French and United States principles had 
proved superior to its own, and evolved the 
** Falcon X ”’ or “‘ F-X ”’ into the “ Kestrel.” 
The result was that at the death of the third 
Napier to control the business—in January 
1931—the business of aero-engine manufac- 
ture seemed unlikely to sustain the firm. 


An earnest attempt is made to describe the 
policy, or rather policies, of the Board at 
what we can now see as a moment when the 
firm was a in a position—having very large 
capital assets—to affect the course of history. 
But the excessive concentration on the one 
firm distorts the story as it appears in the 
pages. The firm offered, finally, £104,775 
for the assets of Bentley Motors, Ltd., but 
was outbid. The authors quote without 
comment the remark of the general manager, 
F. A. Davies: “I have little doubt that 
this is evidence that the Rolls-Royce Admin- 
istration were of opinion that this Company 
would be a competitor of some import- 
ance.” This view is supported by the 
recorded words of Sir Henry Royce: “I 
believe you’re a commercial man, Mr. 
Bentley ?” 


But is it reasonable to believe that £125,625 
were offered in such a state of ignorance ? 
And the validity of the present text is the 
more suspect when we find the titles of both 
Bentley Motors, Ltd., and Scammell Lorries, 
Ltd., corrupted. 

As entertainment rather than a work 
of reference this volume has great merit 
particularly those chapters covering the 
lifetimes, of David, James Murdoch, and 
Montague Stanley Napier. The authors are 
by no means overawed by their subjects, as 
witness the following : 

** Napier, though on hand for mechanical 
emergencies, did not himself travel on the 
car: this set the general pattern for his 
future co-operation with Edge in the latter’s 
feats of driving.” 
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Principles of Electronics. By RUSSELL H. 
KRACKHARDT. The Ronald Press Com- 
pany, 15, East 26th Street, New York 10, 
N.Y. Price 7.50 dollars. 

THE preface states: ‘‘ The purpose of the 

text is to set forth the basic principles which 

underlie all elaborate systems. It concen- 
trates on topics which are of immediate 
concern to the beginning student, and 
devotes considerable space to clear descrip- 
tions of topics which he often finds difficult 
to grasp.”” We consider that the author has 
fulfilled competently the task which he set 
himself. He has been prepared to discuss 
at length fundamental ideas and not merely 
to state them in words or equations. He has 
dealt with a few circuits at length, rather 
than treat a large number superficially. 
The book deals first with electron emission, 
simple examples of electron motion and space 
charge. Rectifier circuits are then discussed, 
followed by a treatment of the properties of 
triodes and multi-grid valves and their use as 
amplifiers. An account, on an elementary 
level, of the properties of semi-conductors 
and their use in junction diodes and tran- 
sistors, follows. Rather surprisingly, the 
author then reverts to a discussion of gas- 
filled valves and concludes with a chapter on 
photo-electric transducers. The difficult 
subject of semi-conductor behaviour does not 
seem so clearly or convincingly discussed as 
the valve phenomena, and the curves dealing 
with intrinsic conduction in germanium do 
not appear to be correct. The book would 
have been more complete if one sinusoidal, 
oscillator circuit and one pulse-generating 
circuit had been dealt with in the same 
detailed manner as the rectifier and amplifier. 
It is good to see a general textbook of 
electronics which includes transistors. The 
treatment of valve circuits does not include 

-anything which is not adequately set forth in 

a number of British books. This book is 

well produced and ‘we detected only one 

misprint and that not of a kind to mislead. 

Rationalised M.K.S. units and standard 

symbols are used, though small letters for 

amperes, volts and farads look strange to 

British readers. 


Books Received 


Pratique de la Mesure et du Controle dans I’ Indus- 
trie. By J. Burton. Dunod, 92, Rue Bonaparte, 
Paris (6eme), France. Price Fr.4.400 

Directory of Railway Officials and Year Book, 
1958-1959. Tothill Press, Ltd., 33, Tothill Street, 
Westminster, London, S.W.1, Price 40s. _ 

Lubrication Science and Technology. Edited by 
John Boyd. Pergamon Press, Ltd., 4 and 5, Fitzroy 
Square, London, W.1. Price 105s. 

Thermodynamik. 7th Edition. By E. Schmidt. 
Springer-Verlag, Reichpietschufer 20, Berlin W. 35, 
Western Germany. Price DM.30. 

Aircraft and Missile Propulsion. Vol. 1. By M. J. 
Zucrow. Chapman and Hall, Ltd., 37, Essex Street, 
Strand, London, W.C.2. Price 92s. 


Heat Exchangers. By W. Hryniszak. Butter- 
worths Scientific Publications, Ltd., 4 and 5, Bell 
Yard, London, W.C.2. Price 63s. 

Missile Engineering Handbook. By C. W. Besserer. 
D. Van Nostrand Company, Ltd., 358, Kensington 
High Street, London, W.14. Price 109s. 

Mechanics Applied to Engineering. By G. H. 
Ryder. Cleaver-Hume Press, Ltd., 31, Wright’s Lane, 
Kensington, London, W.8. Price 21s. 


Engineering Vibrations. By L. S. Jacobsen and 
R. S. Ayre. McGraw-Hill Publishing Company, 
Ltd., McGraw-Hill House, 95, Farringdon Street, 
London, E.C.4. Price 77s. 6d. 


Sales and Engineering Representation. By Lee O. 
Thayer and George E. Harris. McGraw-Hill Pub- 
lishing Company, Ltd., McGraw-Hill House, 95, 
Farringdon Street, London, E.C.4. Price 46s. 6d. 

Composite Construction in Steel and Concrete. By 
I. M. Viest, R. S. Fountain and R. C. Singleton. 
McGraw-Hill Publishing Company, Ltd., McGraw- 
Hill —. 95, Farringdon Street, London, E.C.4. 
Price 58s. 
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All-Weather Interceptor 


By J. C. FLOYD, A.M.C.T., P.ENG., F.R.Ae.S., F.C.A.IL, M.1.Ae.S.* 


The fourteenth British Commonwealth Lecture to the Royal Aeronautical Society 
was delivered on Thursday last week. We abstract parts of the text dealing with 
the Avro C.F.-105 “* Arrow ”’ supersonic interceptor. 


HE R.C.A.F. had established a require- 

ment for a two-place, twin-engined air- 
craft. Their preference for a crew of two 
was partly based on the complexity of the 
newer fire control systems, and the fact that, 
while the chosen system was intended to be 
entirely automatic during the mid-course 
and terminal phases of the attack, it was the 
intention to press home an attack on the 
basis of a manual mode, in the event of the 
failure of the automatic mode. 

The choice of two engines was based on a 
combination of circumstances, the advantages 
of two engines being obvious in reduced 
attrition especially during training. One 
of the most important factors, however, 
was the fact that with the very large weapon 
package required as payload, and the large 
amount of fuel carried for the range require- 
ments, the size of the aircraft was obviously 
going to be such that there was no single 
engine large enough to power it. 

Our choice of a tailless delta was based 
mainly on the compromise of attempting 
to achieve structural and aeroelastic effi- 
ciency, with a very thin wing, and yet, at 
the same time, achieving the large internal 
fuel capacity required for the specified range. 

This established our delta planform, and 
the lack of a tail can be attributed almost 
entirely to our desire not to have to face the 
problem of putting a tail on top of an 
extremely thin fin out of the effects of wing 
downwash, or, otherwise, having to put it 
so low, again out of the downwash region, 
that our landing angles would be impossible. 
We felt that the problems associated with a 
tailless delta were more predictable and 
manageable. 

We were also very conscious of the 
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problems that tailed deltas were having at 
that time, where a large increase in downwash 
at the stall made the tail strongly destabilising, 
so that the stalling characteristics became 
objectionable. 

It was obvious from the outset that to 
give the R.C.A.F. an aircraft with flexibility 
of development, the aerodynamic charac- 
teristics should be such that they would not 
limit the spéed to less than the structural 
limitations. The aluminium alloy structure 
which we favoured was good for speeds in 
excess of Mach 2, and we therefore felt that 
our aerodynamics should be at least as good 
as this. 

To achieve this we had to go to the thinnest 
possible t/c ratio, and started out with a 3 per 
cent t/c wing throughout the span ; however, 
aileron reversal forced us to go to a thicker 
and stiffer wing section, and we compromised 
at 3-5 per cent at the wing root, and 3-8 per 
cent at the tip. The structural advantages 
of the delta made the achievement of a thin 
wing section possible without a large weight 
penalty. 

So for us, the tailless delta had distinct 
virtues, with the added advantage that Avro 
Manchester had, by that time, done con- 
siderable flying with the delta research air- 
craft 707s, prior to the design of the Vulcan 
tailless delta bomber, and this information 
was, of course, available to us. 

However, the delta, like everything else, 
also had its vices. For instance, aero- 
elastics were obviously to play a very big 
part in our design, due to the extremely thin 
wing and fin sections, and, in calculating the 
aeroelastic and flutter characteristics of a 
delta wing the standard semi-empirical 
methods of analysis would have produced 
a prohibitively heavy structure if we had used 
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them indiscriminately. We had to examine 

all types of aeroelastic and flutter problems 

from first principles, and we repeated these 

as the design progressed. The establishment 

of the structural matrix was a very labo:ioys 
process, most of which had to be done on 
our digital computers. 

Due to the short elevator arm we were, of 
course, in trouble with trim drag. The high 
elevator angles required to trim at high 
altitude increases the elevator drag consider. 
ably. We investigated means of reducing 
this, and the most promising appeared to be 
the introduction of negative wing camber, 
Camber has the effect of building in some 
elevator angle without the excessive contro] 
surface drag. The amount of camber chosen, 
which was } per cent negative, was that 
which would give a good compromise between 
the positive angles to trim at low altitude, 
and the negative angles required at high 
altitude. 

Leading Edge Notch and Extension.—Early 
in the design stages we made modifications 
to our original clean wing. These were the 
addition of leading edge droop, and the 
semi-span notch with outer wing chord 
extension. These modifications were made 
as a result of wind tunnel tests, carried out at 
Cornell Laboratories in Buffalo on a 3 per 
cent complete model, sting mounted. The 
approximate Reynolds number used during 
the tests was between 1,000,000 and 2,000,000. 
These tests showed that we were getting a 
pitch-up or non-linearity in the Cy-—« curve 
at moderate angles of attack. This pheno- 
menon is not peculiar to deltas, being 
common to all swept wing aircraft. In flight 
it could cause a tightening in the turn. 

Crudely, the condition appears to be 
caused by vortices which start at the tip and 
move to the apex of the swept wing. Low- 
pressure air is collected from the fuselage 
and causes a breakaway outboard of the 
area covered by the vortex, which is mainly 
at the trailing edge. This causes the effective 
aerodynamic centre to shift forward, giving 
a “pitch-up” or an abrupt change in the 
moment curve. 

While the pitch-up appeared on test to be 
of small magnitude, since very moderate 
amounts of pitch-up can be embarrassing to 
the pilot, we attempted to eliminate it. 

We were aware of the work that had been 
done by N.A.C.A. and the R.A.E., and the 
fact that a number of other aircraft which 
had exhibited this tendency, had used either 
notches in the leading edge at about semi- 
span, or extensions of the wing leading edge 
outboard, in an attempt to prevent the flow 
separation. The notch had been used, for 
instance, on the English Electric F 23, and 
the leading edge extension had been installed 
on a Grumman F9F9, and a Chance Vought 
aircraft. The notch has a somewhat similar 
effect to a fence and causes the disturbing 
vortices to move away from the apex of the 
swept wing toward the notch, which is at 
semi-span, and reduces the area of disturbed 
flow over the wing. The notch, however, 
produces these effects by air flow rather than 
as a physical barrier. It was our opinon 
that the effects of the notch are present over 
the whole speed range, whereas a fence is 
usually only effective over smaller speed 
ranges, and the notch was expected to increase 
the drag by a lesser amount than a fence. 

We did find, however, in our tests that 
with the notch alone the test results were 
not «repeatable ; in other words, we could 
not get the same results in subsequent tests. 
When we installed the leading edge extension 
in addition to the notch the results were far 
more repeatable. We tried eight different 
notches and three extended leading edges 
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in various combinations. The depth of the 
notch appeared to be the most critical para- 
meter, and here again we had to bear in 
mind that we could not have too deep a 
notch because of the structural problems. 

(Plate 10, January 10 last, shows the 5 per 
cent notch and 10 per cent extension of the 
local chord on the outer wing.) 

Drooping of Leading Edge.—During the 
time that the tests were being carried out on 
the notch and leading edge extension for 
pitch-up, we were following very closely the 
work being done on the F.102 with regard 
to a reduction in induced drag by drooping 
the wing leading edge, and also the work 
that was going on at Avro Manchester on 
the “ Vulcan.” They were -drooping the 
leading edge to increase the buffet boundary 
by preventing leading edge breakaway at high 
angles of attack. 

This also influenced us in choosing the 
10 per cent increase in leading edge outboard, 
to cure pitch-up, since we realised that, if 
after investigation we found that it would be 
advantageous to droop the leading edge, the 
extension would increase the amount of 
effective droop. 

We installed droop on the wind tunnel 
model »8 deg. inboard and approximately 
4 deg. outboard. This increased the buffet 
boundary considerably. For instance, at 
Mach 0-925, which is the normal subsonic 
cruise Mach number, the C,; at which we 
estimate the onset of buffet is increased from 
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High Wing.—We went to a high wing 
arrangement because of the greater flexibility 
with this layout. For example, it allowed us 
to have a relatively simple engine installation, 
and any changes in engines and armament 
can be made without affecting the basic wing 
structure, which is not always the case with 
an integrated wing-fuselage structure. 

It also allowed us to carry the wing struc- 
ture straight through without a break at the 
fuselage, and simplified the wing to fin attach- 
ment, since there was no necessity to carry 
the fin structure down through the engines. 
The fin is 4 per cent t/c. 

(Mr. Floyd then explained the application 
of area rule to the “ Arrow”: at speeds 
above Mach | the rule applies, not to cross- 
sectional area, but to the area intersecting 
a plane tangential to the Mach cone. For 
bodies other than solids of revolution a large 
number of such planes need to be considered 
and the areas integrated over 2z.) 

We made up eleven plastics models at one- 
thirtieth scale and cuts were taken on these 
to represent various Mach numbers. The 
cuts were then checked on a planimeter, the 
results fed into a digital computer, and plots 
were made around the aircraft at 0 deg., 45 
deg., 90 deg., 135 deg. and 180 deg. Most 
of the results were obtained around Mach 
1-5, and as a result of this extensive investiga- 
tion we sharpened the radar nose, thinned 
down the intake lips, reduced the cross-section 
area of the fuselage below the canopy, and 
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Intake geometry of the Avro ‘‘ Arrow”’ 


0-26 with the extension alone, to 0-41 with 
the extension plus droop. The buffet, or 
flow separation, was indicated by pressure 
plots on the.ailerons in the Cornell Labora- 
tory tunnel tests. The supersonic drag did 
not appear to be increased appreciably. 

We were also cognisant at this time of the 
work on vortex generators which Avro 
Manchester were doing for alleviating the 
shock-induced rear separation, but from the 
evidence we had from N.A.C.A., and also 
from the Manchester reports, it was felt 
that for a t/c ratio of under 5 per cent this 
would not be a problem, and we would not 
require to use. vortex generators for this 
reason on the C.F.-105. 

Anhedral.—Another peculiarity of the 
C.F.-105 wing is the 4 deg. anhedral. This 
was established entirely to reduce the length 
of the undercarriage, and has no appreciable 
aerodynamic effect or significance. 


added an extension fairing at the rear, to 
smooth out the bumps in the area rule curve. 

Air Intake-——The arrangement of the 
intakes is shown in the diagram and consists 
of basically the following : 

(a) A boundary layer bleed, which diverts 
two-thirds of the air in the boundary layer 
over the top and bottom of the wing, the 
middle third being taken into the heat 
exchangers in the air conditioning system. 

(b) The intake ramp, which is used to 
create an oblique shock wave at supersonic 
speeds to allow optimum pressure~recovery 
characteristics inside the intake, and which, 
combined with the normal standing shock, 
prevents turbulent conditions in the intake 
over most of the Mach range. 

The optimum angle for the fixed intake 
ramp was determined by considerations of 
net accelerating thrust. The geometry of the 
intake was chosen to yield the maximum 
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installed net thrust with the minimum dis- 
tortion of air flow at the compressor face, 
with inlet flow stability over the range of 
engine mass flows. 

The angle of the intake external ramp is 
12 deg., and the intake contraction and profile 
from the face of the intake lips to the throat 
was determined by one-sixth-scale models, 
tested to give the required total pressure 
recovery and acceptable distortion levels at 
low subsonic Mach numbers, without con- 
fliction with supersonic flow requirements. 

A number of modifications were made to 
the ramps as a result of these tests. One of 
the problems encountered was an interaction 
between the inlet shock and the boundary 
layer from the ramp, which caused fluctuating 
conditions inside the intake similar to the 
commonly-known “intake buzz.” Perfora- 
tions were installed on the face of the ramp, 
and the boundary layer air from the ramp 
was sucked through these perforations by an 
extractor, seen below the intake, which has a 
series of cascades. 

Gills immediately adjacent to the com- 
pressor inlet open up at M=0-5 and allow 
air to by-pass around the engine for cooling 
purposes, and to alleviate spillage at high 
Mach number. By this means, it is possible 
to achieve near optimum performance with 
this fixed geometry intake, in the subsonic, 
transonic and supersonic speed ranges. At 
very high Mach numbers, if the air which 
could not be swallowed by the engines was 
allowed to spill from the intake lips, there 
would be a high drag penalty, bad pressure 
recovery characteristics within the intake 
itself, and possible destabilising effects from 
the components of spillage. 

The technique of by-passing air over the 
engine between the engine and compartment 
side walls not only takes care of the spillage, 
and cools the engine, but by acting as a heat 
exchanger, collects heat from the after- 
burner casing and passes it into the ejector 
exit annulus, providing a small percentage of 
additional thrust. 

For fire protection, the critical compart- 
ments containing the fuel system, &c., are 
enclosed by titanium shrouds and stainless 
steel insulated blankets. 

The gills are automatic, and when the 
aircraft has reached a forward speed high 
enough to create a static pressure higher than 
ambient within the intake duct, the by-pass 
gills open, due to ram intake pressure, and 
allow the air to by-pass over the engine. 

Stability—The problem of obtaining 
adequate natural aerodynamic stability for an 
aircraft with the altitude and speed range of 
the CF-105 was extremely difficult, especially 
in view of the low-aspect ratio, and direc- 
tional stability in particular was a problem. 

With the very thin fin required with a 
supersonic aircraft there is a large reduction 
in fin effectiveness at high indicated air speed, 
and the fin lift falls off considerably, due to 
the lift slope curve decreasing with Mach 
number. 

To achieve adequate directional stability 
over the complete flight envelope, we resorted 
to a synthetic “‘ damping ” system. 

Longitudinal dynamic stability is satisfac- 
tory at low altitude, but deteriorates with 
altitude in the normal way, and above 
40,000ft the natural damping required aug- 
mentation, to make the aircraft an effective 
weapon launching platform. The periods of 
oscillation are too short at high speeds for 
the pilot to be able adequately to control the 
response to a gust. 

We were left then with a necessity to 
augment longitudinal dynamic stability at 
high altitudes for weapon launching, and to 





+ The “ Iroquois” was illustrated on page 304, August 30, 1957. 
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* augment lateral static and dynamic stability 


at a combination of high altitude and 


high speed to obtain adequate controllability. 
We did consider very carefully ways and 
means to produce better natural directional 
stability by, say, increasing the fin area some 
50 to 60 per cent, or putting underslung 
dorsal fins, i.e. fins under the fuselage, 
but the performance penalties of doing 
this were considered to be unacceptable. 


For instance, if we increased the size of 


the fin, it would geometrically reduce the 
fin arm. It would also increase the fin 
weight and move the c.g. aft, which again 
reduces the directional stability, and so we 
would be getting into an area of diminishing 
returns. 

It-was therefore -decided to obtain the 
required stability on all axes by artificial 
means, and since failure of the artificial 
damping system could be a problem in some 
areas of the flight envelope, it was also 
decided that the system must be made with 
either the same or better reliability than a 
standard power-operated system. 

The highest possible degree of reliability 
and safety has been built in to the damping 
system. For instance, on the yaw axis, which 
is the most critical, there is complete dupli- 
cation, including sensors, computers and 
hydraulic servos. The duplicate yaw axis 
system is called the “emergency damping 
system.” The switchover from “ normal ” 
to “‘ emergency ” in case of a detected mal- 
function is automatic. The main sensing 
element is an accelerometer and, at low speed, 
a side-slip vane. It is therefore necessary for 
a double failure to occur before the pilot is 
left without damping. 

Having given you our objectives, I might 
say that the damping system has proved to 
be quite a development problem, and much 
of our flight testing to date has been con- 
cerned with sorting out the system. How- 
ever, we were quite aware at the outset that 
this would be the case and, on the other side 
of the ledger, the flight testing to date has 
shown that our directional stability is better 
than expected. 

The system is designed to operate in con- 
junction with the automatic flight. control 
system, which in turn is integrated with, and 
is an essential part of, the integrated inter- 
ceptor electronic system. The main function 
of the damping system is to dampen the short 
period oscillations about all three axes, and 
to dampen the longitudinal long period 
oscillations. 

The system provides turn co-ordination 
and side-slip minimisation in operational 
maneeuvres up to. 6g positive in pull-outs, 
and 4¢g positive in turns. This protects the 
fin structure from excessive loading. The 
damping system also provides for unco-ordin- 
ated manceuvres at the option of the pilot, 
which is carried out by a cut-off switch on the 
rudder bar, and provides a means of manual 
control. 

The emergency damping system, which is 
on the yaw axis only, provides stability and 
damping of the Dutch Roll mode, and limits 
the side-slip to well within the structural 
integrity limit on the fin, in pull-outs or 2g 
turn manceuvres. 





SmMoKE Density TELEScopE.—A smoke density 
telescope has been designed at the Fuel Research 
Station of the Department of Scientific and Industrial 
Research. It provides a simple means of assessing 
the density of plumes of smoke issuing from chimneys 
and is more convenient to use than Ringelmann 
charts. When viewed through the telescope the 
density of the smoke is compared with two trans- 
lucent screens fitted on the body of the instrument 
= corresponding to No. 2 and No. 3 Ringelmann 
shades. 
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Hardwood Pulp Mill at Sudbrook 


To improve the quality of existing papers and develop new ones, a bleached hardwood 

pulp was required and experiment showed that home-grown hardwood was suitable 

Jor this purpose. Three main factors governed the selection of a site for a mill to 

produce hardwood pulp and at Sudbrook these are satisfied since supplies of hard- 

wood are available from the Forest of Dean and adequate quantities of water can be 

provided from the Severn Tunnel pumping station, while the tidal characteristics of 
the Severn provide the answer to the problem of effluent disposal. 


| ipetcaiheorg production: of papers has 
expanded the demand for paper-making 
fibres and for a wider choice amongst them, 
while a study of future requirements has 
indicated that a characteristic liable to be in- 
creasingly required by printers and converters 
would be evenness coupled with regularity. 
Attempts to develop a suitable range of 
papers by the Wiggins Teape Group revealed 
the need for a pulpwood, in particular a 
bleached hardwood pulp, which would blend 
with the raw materials currently available and 
give the desired characteristics to the papers 
in question. Research and technical advances 
in paper-making determined the type of 
pulpwood which would be suitable for 
blending with other fibres and further work 
indicated that home-grown hardwood when 
treated by a neutral sodium sulphite process 
would produce pulp to satisfy the specifica- 
tion. Having solved one problem, it was 
necessary to find the answer to two more, 
the first being the economic availability of 
raw materials and the second being the 
possibility of processing the pulpwood to 
produce wood pulp of the quality required. 
A sample of hardwood from the Forest of 
Dean was sent to America to compare 
qualities with American hardwood pulp and 
the results confirmed the findings of the 
Group’s own laboratories so that it was 
decided to proceed with the project to build 
a hardwood pulp mill. Apart from technical 
development of the process, there was the 
question of a suitable site, the solution of 
which was governed by two main factors, 
namely, easy access to supplies of hardwood 
and adequate supplies of fresh water. Both 


these requirements were satisfied at Sudbrook, 
the site selected, which is near Chepstow 


and almost directly above the Welsh end 
of the Severn Tunnel. 

Deciduous (hardwood) trees which are 
grown in this country and are most suitable 
for the production of bleached hardwood 
pulp, are oak, ash, birch, beech, alder, elm, 
sweet chestnut, sycamore, lime, poplar, 
willow, hazel and maple. They are to be 
found in the Forest of Dean and their use in 
the production of the hardwood pulp, 
“* Gatecel””’ has provided a ready market for 
the hardwood thinnings and a_ financial 
return to the Forestry Commission, while 
also being of some economic benefit to the 
country in that use is made of home supplies 
and no imports are required. The solution 
of the fresh water problem recalled the 
difficulties encountered in building the Severn 
Tunnel and the striking of the Great Spring, 
the waters of which have had to be pumped 
out at a rate varying from 14,000,000 to 
34,000,000 gallons per day since the tunnel 
was opened in 1886. It is some of this clear, 
clean, hard water, which keeps a constant 
temperature of 50 deg. Fah., that is being 
used by the mill to convert hardwood into 
bleached wood pulp to the financial benefit of 
British Railways. The disposal of effluent, 
always a matter of considerable difficulty, 
has been solved by the abnormal character 
of the tides of the Severn Estuary. The 
effluent is stored in a reservoir and allowed 
to flow into the river when the tide is going 
out, so that it is carried away by the fast- 
running tide and being of small volume, 
compared with the tidal water, cannot be 
traced, it is claimed. 

The mill has been brought into production 
recently and was officially opened on 
October 1 by Mr Peter Thorneycroft 




























A general view of the mill with barking and chipping plant on the left and process building on the right 
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The Sudbrook Pulp Mill uses between 
50,00) and 70,000 tons -ef hardwood per 
annuin for the making of “ Gatecel” and 
can be seen in our illustration, in which 
the barking chipping plant and chip silo 
are on the left, with digester tower and process 
building on the right. The pulpwood used 





Process control instrument panel 


is delivered by road or rail in 4ft lengths 
ranging in diameter from 34in to 12in. 
It must be sound, reasonably straight and is 
purchased by weight, which is an incentive 
to suppliers to deliver immediately after 
felling, since -freshly-felled wood contains 
sap and solids in equal amounts. The logs 
are transferred, by a crane using slings and 
a quick release beam, to a loading ramp where 
several inspections are made to prevent 
unsuitable and poor quality logs being for- 
warded by conveyors to the barking machines 
which are arranged in tandem and have 
self-opening triangular feed mechanism. 
Generally the pulpwood is forwarded to 
process as soon as it is received, but a stock 
is maintained in the wood yard to meet 
winter requirements. It is expected that a 
boiler burning bark as fuel will be installed 
shortly so that nothing will be wasted. 

After barking, the two streams of logs 
proceed by a single conveyor to a chute 
through which they drop into the chipping 
machine, in which a rotary flywheel, having 
ten knives mounted on one face, reduces a 
4ft log to chips jin long in one section. The 
chips pass over a rotary chip screen which 
rejects the sawdust, returns oversize chips to 
the chipper and forwards chips of the correct 
size, 2,000,000 of which are required to make 
1 ton of paper, to silos. There are three of 
these, each of 40,000 cubic feet capacity and 
holding about 300 tons, and at the base is a 
screw conveyor which travels along the length 
of the silos and transfers the chips to a belt 
conveyor for delivery to a hopper in the roof 
of the pulp mill. 

From this hopper the chips are metered 
into steaming vessels, where they are heated 
and the air is removed. Afterwards they are 
mixed with hot liquors and pumped at high 
pressure to the top of the digester tower. 
In their passage downwards through the 
tower, which takes about four hours, the 
chips are treated with neutral sodium 
sulphite and the temperature reached at mid- 
point is about 350 deg. Fah. The action of 
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the chemicals and 
heat removes the un- 
wanted content of 
the pulpwood, such a 
lignin, leaving the 
cellulose and hemi- 
cellulose undamaged. 
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Drum filters in the process building 


Sodium sulphite, caustic soda, chlorine 
together with small quantities of soda 
ash and lime, are the chemicals mainly 
used. Our illustration shows the instru- 
ment panel which gives complete infor- 
mation as to the state of the process and 
by which one man maintains control. 

The softened chips pass from the base of 
the digester tower through the blow tank to 
the refiners, where the fibres are mechanically 
separatedi in the presence of liquor to form a 
brown pulp. This is subsequently washed, 
cleaned and bleached, the washing being done 
on five drum filters, while sand and shive 
is removed in cyclones which can be seen on 
the left of our illustration of the drum filters. 
Bleaching is carried out in three stages, 
chlorine gas being injected at the base of the 
first stage tower through which the pulp takes 
one-and-a-half hours to pass. Before enter- 
ing the second tower, which has a time cycle 
of thirty minutes, caustic soda solution is 
added to the pulp and then, after the addition 
of calcium hypochlorite solution, the pulp 
takes five-and-a-half hours to travel through 
the third tower. After each stage the pulp, 
which is circulated by pumps, is washed on 
drum filters. The fully cleaned and bleached 
pulp is formed into an endless sheet which is 
slit lengthwise into four strips and then, after 
turning, cut across. These sheets are piled 
to form bales, having a wet weight of 450 Ib, 
which are automatically lowered to a con- 
veyor for transfer to a hydraulic press, where 
the height is reduced to about 18in, ready for 
wiring. The bales are moved by fork lift 
truck to storage, ready for delivery to the 
paper mills of the Group. 

The consulting engineers were W. S. 
Atkins and Partners and the contractors the 
Turriff Construction Corporation, Ltd. 

The main machinery suppliers were : 
Karlstad Mekaniska Werkstad (chipper 
digester) ; Soderhamms Verkstader A.B. 
(chip screen and barking machines) ; Sprout, 
Waldron and Co., Inc. (refiners); Black- 
Clawson International, Ltd. (stock pumps) ; 


South Wales Switchgear, Ltd. (transformers 
and switchgear) ; Johnson and Phillips, Ltd. 
(low tension panel); James Hodgkinson 
(Salford), Ltd. (conveyors) ; Herbert Morris, 
Ltd. (cranes). 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


GEAR HOBBING MACHINES FOR SMALL 
PRECISION GEARS 


No. 3013 : 1958. Price 6s. This publication relates 
mainly to fine pitch precision gears such as are used 
in instruments where the smallest possible errors in 
angular motion are an essential requirement. It is 
intended to establish standards of accuracy for gear 
hobbing machines for the production of precision 
gears in a range up to 3ft diameter. 

The requirements for accuracy limits on gears for 
machine components include those for hob saddle 
motion, hob spindle and hob arbor, main indexing 
worm and worm assembly, master wheels and table 
motion. A section of the publication dealing with 
inspection and testing includes accuracy limits for 
test blanks and test gears after cutting. A chart 
showing permissible transverse pitch errors is 
included. 


RAMSHORN HOOKS 


No. 3017 : 1958. Price 5s. The mild steel forged 
ramshorn hooks specified in this new publication have 
a range of safe working loads of from 20-200 tons, 
and they are recommended for loads beyond the 
range of hooks to B.S. 482 and B.S. 2903. The 
standard specifies requirements for material, form, 
dimensions, workmanship, heat treatment, testing, 
marking and certification. Form and dimensions are 
illustrated by a figure and an associated table. For 
light loads, shackles may be fitted centrally to the 
hooks. p 

An appendix titled “‘ Notes on design” provides 
for the design of hooks which are above, below and 
between the listed sizes. The standard lays down, 
however, that the use of the term “ British Standard 
Ramshorn hook” is restricted to descriptions of 
hooks having the sizes and forms specified in the 
tables. Another appendix provides assistance in the 
selection of suitable thrust bearings ; and the publi- 
cation concludes with a series of recommendations 
on the use of ramshorn hocks. 
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Inspection Techniques 





Last week open days were held at the Harefield laboratories 
of the Aeronautical Inspection Directorate, and some of the 
techniques of the A.I.D., the Inspectorate of Electrical and 
Mechanical Equipment, and the Chemical Inspectorate, were 
displayed. These included radiography for the inspection 
of completely skinned aircraft components, and a method 
of detecting the vibration of components mounted within a 
closed box by vibrating the assembly by a strain-gauged link 
and measuring the force needed to excite it, a critical 
frequency for some component lying between a maximum 
and a minimum on a base of frequency. 
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Illustrated ABOVE is a highly accurate dividing head for use in the testing of angular transducers 
or synchros. Intervals of 5 deg. are established by a ring of seventy-two selected parallel rollers: 
we are advised that on the first attempt the rollers occupied the specially made housing exactly, 
no fitting being required. A radius arm can be attached to the synchro spindle and driven by the 
micrometer mounted on the base, when a displacement of 0-001in will be one minute of arc. 

On the LEFT is seen a ‘* demountable artificial defect,’ developed for use in the testing of penetrant 
flaw detection fluid. The assembly can be built up to provide a series of flaws of known sizes and 
then be dismantled and cleansed of the test materials. It consists of two steel collars, the adjoining 
faces of which have been lapped together, one of which has been recessed at four areas adjoining the 
outer edge to depths of 0-001in, 0-002in, 0-003in and 0-004in. The collars are clamped together, 
with a torque of 200 Ib-ft, with a soft metal foil between them and the surplus metal trimmed off : 
the ‘* defect ’’ then appears as seen here. These flaws are found to give reproducible results for any 
given detecting fluid. 


An apparatus for checking the wall thickness of 
a long tube is shown LEFT. A channel-section 
beam carries an anvil at one end and an alignment 
telescope at the other. A long, small-bore tube 
is mounted opposite the telescope and pivoted 
to allow it to rise and fall : the far end of the tube 
carries a stylus, which is immediately above the 
anvil, and a target for the telescope optical system. 
This tube enters the tube to be measured, and the 
wall thickness imposes a clearance between stylus 
and anvil : the device can be calibrated by inserting 
slip gauges between anvil and stylus. 
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Report of the Gas Council 


THe ninth annual report and statement of 
accounts of the Gas Council and those of the 
twelve area gas boards in this country were 
published early this week. The report of the 
council for the year, which ended March 31, 
1958, showed that the gas industry had a gross 
income of £388,600,000 on which it had a net 
surplus of £2,820,600. It is of interest to note 
that since the vesting date (May 1, 1949), the 
industry has invested £422 million in fixed 
assets. During the year under review the 
capital expenditure totalled £55,700,000 of 
which £22,700,000 was spent on manufactur- 
ing plant and £14,500,000 on mains. New gas- 
making plant with a capacity of 124 million 
cubic feet a day was brought into use and plant 
of 136 million cubic feet a day capacity was 
scrapped. 

In continuance of the industry’s scheme to 
concentrate gas production in large and economic 
works a further seventy-five small works were 
closed during the year, leaving only 536 gas 
manufacturing works in this country, as com- 
pared with 1050 at vesting date, although pro- 
ductive capacity has increased by 23 per cent. 
The total capacity of gas manufacturing plant 
at the end of the year under review was 2,528 
million cubic feet, or 12,000,000 therms, a day. 

In connection with gas supply it is shown that 
of the total gas available 82-7 per cent was manu- 
factured, 16-6 per cent came from coke ovens 
and 0-7 per cent from oil refineries. Of the gas 
manufactured 67-9 per cent was coal gas (using 
over 26,000,000 tons of coal), 13-5 per cent water 
gas and 1-5 per cent from other procésses. The 
amount of carburetted water gas made was con- 
siderably increased in order to reduce abnorm- 
ally large stocks of coke. Eleven new oil gasi- 
fication plants were placed in commission during 
the year, bringing the total number in service to 
twenty-five, whilst fourteen other plants were 
under construction or on order. Reference is 
made to the experiment being carried out out on 
the council’s behalf by the North Thames Area 
Board, in connection with the importing of a 
trial cargo of liquefied methane. It is hoped 
that if this experiment proves successful approval 
will be given for the importation of liquefied 
natural gas in bulk, as a cheap means of produc- 
ing and supplying gas. 

The report states that the outstanding feature of 
the year under review was the progress which 
had been made in the practical development of 
new processes and sources for the supply of gas. 
Notes are given on the research programme 
directed to processes which can make use of the 
poorer quality coals or alternative raw materials, 
as well as methods of improving the efficiency 
of carbonising plant. Although particulars of 
some of the projects have been given in our 
columns from time to time they are worth being 
recalled briefly. 

Research carried out at the Midlands Research 
Station has led to the construction of a full-scale 
plant for further experiments in the manufacture 
of gas by the hydrogenation of coal or oil at high 
pressure now in hand at the Partington works of 
the North Western Gas Board, near Man- 
chester. Another development of this research 
is the construction by the South Western Gas 
Board of plant for the hydrogenation of light 
petroleum distillates at Bristol. The Scottish 
Gas Board is building a works for the complete 
gasification of poor quality coal at high pressure 
at Westfield, Fife. As the first stage of the 
largest project for the gasification of oil, a new 
works is being constructed by the South Eastern 
Gas Board, adjacent to the Isle of Grain oil 
refinery. ; 

A regular supply of surplus gas is already being 
taken by the Southern Gas Board from the Fawley 
oil refinery, and the North Thames Board 
has entered into agreements for supplies of gas 
from the Shell Haven and Coryton refineries. 
It is stated that when these three supplies are in 


full operation they will be equivalent to the gas 
produced from 500,000 tons of coal. 

In connection with the use of methane gas 
from the coal mines it is shown in the report that 
the Wales Area Board has increased the amount 
of methane taken from coal mines, whilst the 
West Midlands Board has begun to take a supply 
from the mines in North Staffordshire and the 
Scottish Board is to receive a supply from 
Scottish pits. The economics of a national gas 
grid in relation to new methods of production 
are being studied. This scheme envisages the 
siting of large production units near coalfields 
and refineries and feeding gas at high ‘pressure 
into the grid, which could also be fed with gas 
from other sources. 


Canadian Structural Testing 
Installation 


STRUCTURAL designers have recently become 
more conscious of the interaction that exists 
between the various components which make up 
a building or other structure. To investigate this 
interaction of components it is frequently desir- 
able to test full-scale structures or assemblages: of 
components. The building structures section of 
the Canadian building research organisation 
recently acquired a test rig for conducting these 
full-scale tests. Before the rig was available it 
was necessary to design and construct ad hoc 
apparatus for tests on houses, roofs, beams, 
floors, walls and slabs. It was often difficult to 
develop the large forces and reactions necessary 
to determine the failure load, and in general, it 
was found that ordinary universal testing 
machines were very limited in their application 
to such testing particularly because they were not 
sufficiently adaptable. 

Before deciding on a large-scale structural test- 
ing installation for the Building Research Centre 
in Ottawa, several installations in North America 
and Europe were visited or studied. It was found 
that although they varied considerably in detail 
the common basic parts were first, a reinforced 
concrete anchorage base, second, structural steel 
sections which could be assembled and bolted 
together in any desired manner around the test 
object and anchored to the base, and third, a 
number of portable hydraulic jacks for the appli- 
cation of the loads. One of the most modern of 
such testing installations was considered to be that 
at Lehigh University in Bethlehem, Pa. This 
installation uses high-strength bolts for the rigid 
assembly of the reaction frames and pretensioned 
bolts for anchoring the frames to the slab. This 
feature is considered particularly important in 
case .of dynamic testing as it eliminates slack in 
the reaction framework. 

The installation at Ottawa consists of a 
heavily reinforced anchorage slab approximately 
3ft thick resting on bedrock and anchored to the 
rock by pretensioned anchor rods. The slab is 
T-shaped in plan, with a long part (54ft by 8ft) 
for testing long members such as beams, and a 
roughly square part (23ft by 28ft) for testing slabs, 
roofs, &c. The anchorage points are spaced 
approximately 4ft apart in the slab which has 
been designed to withstand vertical or horizontal 
forces up to 50 tons at each point. Particular 
care was taken to achieve accuracy in the vertical 
and horizontal location of the anchorage points 
so that all parts of the reaction system would be 
completely interchangeable. The accuracy 
achieved was approximately + yin. There are 
forty-two anchorage points each consisting of a 
pair of threaded sleeves and 2in bolts recessed 
into the floor. The rock anchors, of which there 
are twenty-six, consist of 24in diameter high- 
strength steel rods and reach about 10ft below 
the slab. After the slab was completed, each 
anchor was pretensioned with a force of approxi- 
mately 70 tons. 

At present, the reaction frames for the test 
installation consist of six 12in wide-flange 


columns, three cross beams (pairs of 18in 
channels) and two spreader beams (12in wide- 
flange sections). The columns are attached to the 
slab by pairs of 2in pretensioned high-strength 
bolts. The connection of the spreader beams to 
the cross beams is through two yokes, allowing 
positioning at any desired point in one direction 
while the jacks themselves can be shifted along 
the spreader, beam in the other direction. This 
makes it possible to apply a force at any position 
on the structure under test. 

The hydraulic system consists of a set of 
Amsler portable compression jacks ranging in 
capacities from 24 tons to 50 tons. These jacks 
are lapped piston devices used with a pendulum 
dynamometer, so no separate load measuring 
devices are needed. Each jack contains a 
spherical seat at the base and where the load is 
applied. The jacks can be connected to the 
pendulum dynamometer in groups to obtain 
identical loads at a number of points to simulate 
uniformly distributed loads on structures. The 
jacks can also be used in conjunction with a 
pulsator for the application of fatigue loadings 
to structures. As yet, pulsators are not part of 
this installation. This installation is the first of 
its kind in Canada and represents the major 
structural testing facility of the Canadian 
Division of Building Research. 


E.R.A. and the Commonwealth 


ALTHOUGH the work of the Electrical Research 
Association (E.R.A.) has long been well known 
in Great Britain, its activities are less familiar 
overseas. Accordingly, an overseas liaison 
unit has recently been established by the E.R.A., 
under the responsibility of Mr. E. W. Golding, 
O.B.E., who is also head of the Association’s 
rural electrification and wind power depart- 
ment. The main aim of this new section will be 
to maintain close contact with electrical engineer- 
ing activities Overseas, to improve the service 
given to E.R.A. members in the Commonwealth 
and to ensure that full advantage is taken of the 
services which the Association can offer and 
that its researches shall cover the widest possible 
range of interest. 

The work of the Association includes research 
programmes on a large number of subjects which 
are of interest to its members—electricity supply 
authorities, engineering manufacturers and users 
of electrical energy. In addition to the 
research facilities provided in its own labora- 
tories and field stations, the E.R.A. has the 
advantage of being able to undertake co-opera- 
tive researches in collaboration with its members 
and with other résearch organisations interested 
in related subjects. Many of the problems facing 
electrical engineers in Commonwealth countries 
are almost identical with those met in Britain, 
but there are others, peculiar to different ‘areas, 
climates and economic conditions, which call 
for special consideration. It is believed, however, 
that such problems could be solved by the 
E.R.A., either through some modification of 
existing researches to include these new aspects 
or, perhaps, by initiation of new programmes 
fi to meet overseas requirements. The 
first step towards the solution of any problem 
must be to gain a clear understanding of- the 
exact nature of the question to be answered. As 
one attempt to overcome the handicap of long 
distances which preclude verbal discussions 
except on a few random occasions, an overseas 
newsletter has been initiated. The first issue of 
The E.R.A. Overseas Newsletter has just been 
prepared and its successors will be sent out at 
six-monthly intervals. Its purposes are to outline 
the research work of the E.R.A., with special 
emphasis on programmes which may interest 
Commonwealth members ; to give brief notes 
on past and forthcoming electrical engineering 
meetings, conferences and other similar activities 
in Great Britain; to call attention to recent 
developments by British electrical engineering 
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manufacturers, and to new books and relevant 
articles in the Technical Press ; and to provide a 
medium for the exchange of views and experiences 
between the Commonwealth members in different 
parts of the world. 

That there are common problems which could 
be solved by co-operative efforts is almost certain; 
the present object of the E.R.A. is to take the 
initiative in bringing these problems to light. 
Inquiries should be addressed to Mr. E. W. 
Golding, O.B.E., Overseas Liaison Officer, The 
Electrical Research Association, Savoy Place, 
London, W.C.2. 


Hydraulically-Operated Grab for 
Mobile Crane 


A HYDRAULICALLY-OPERATED grab has been 
developed by K. and L.. Steelfounders and 
Engineers, Ltd., Letchworth, for use on the 
standard design of Jones “* KL33 ”’ and ““ KL66” 
mobile cranes in order to adapt them for the 
economic and speedy handling of coal and coke 
in distributors’ stock yards. The grabs for the 
** KL33 ” are of | cubic yard capacity and those 
for the “KL66” of 14 cubic yard capacity. 
A “ KL66”’ machine with the new attachment 
can be seen in operation in the photograph we 
reproduce. 

On the cranes the hydraulic grab is fitted 
directly to the head of a cranked jib through a 
universal pivot mounting. With this form of 
jib head mounting the grab can be lowered gently 
into contact with the coal or coke by derricking 
the jib, its: weight being taken at all times by 
the crane and not by the material on the stock 
pile. The method of operation is such that the 
impact which tends to break large coals when 
using the normal design of rope-operated grab, 
which depends upon its weight for effective 
pick-up, is eliminated. During the closing 
operation the grab is held in contact with the 
material and during discharging coal can be laid 
directly or, if required, dropped from a height 
on a stock pile. The rate of discharge is at all 
stages under the complete control of the opera- 
tor, who can quickly open or close or hold the 
bucket jaws at any required spacing. It will be 
appreciated that the full circle slewing design of 
these cranes enables them to be located between 
a stockpile and a vehicle to carry out grabbing 
duties by slewing and derricking only. They can 
also be supplied with four-wheel steering to 
facilitate manceuvring in restricted areas. 

The cantilever jibs of the cranes are made in 
two sections connected by a link which provides 
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a cranked pin which enables a grab to be lowered 
to ground level. This link can easily be removed 
and the jib sections lined up if it is required to 
convert a machine for normal crane duties. 
Power for operating the double-acting hydraulic 
ram of the grab is taken from the main hydraulic 
circuit of the standard derricking gear of a 
crane. 

In the course of a recent demonstration of the 
new grabs in the coal stockyards at Cambridge 
of Austin Beales and Co., Ltd., we saw the speed 
and ease with which coals and coke of various 
sizes could be handled with the equipment. 
A “ KL66”° with a 14 cubic yard grab completed 
eight cycles in three minutes in loading 3 tons 
8 cwt of 24in by 4in coal cobbles from a railway 
truck into a lorry. A “ KL33” with its 1 cubic 
yard grab in the same time completed four cycles 
and loaded 1 ton 17 cwt. Subsequent demon- 
strations showed the effective use of the “* KL33” 
in handling material to the maximum discharge 
height of 11ft 3in and at 13ft 3in radius. The 
larger machine has a maximum discharge height 
of 18ft and a 19ft 3in working radius. 


Automatic Boiler Control in a 
Leicester Factory 


A MARKED improvement in combustion effi- 
ciency is claimed for a new automatic electrical 
control system designed by Kelvin and Hughes 
(Industrial), Ltd., Notts Green, London, E.10. 
At a trial installation in the British United Shoe 
Machinery’s factory in Leicester, an increase of 
74 per cent in boiler efficiency has been achieved 
over manual firing under identical conditions. 
The system was first installed during the summer 
of 1957 and was incorporated gradually into the 
plant to avoid any interruption of steam supply. 
The plant first went into operation on fully auto- 
matic control, connected to two boilers for com- 
parison with manual firing and for testing certain 
boiler components. As a result of this trial, the 
system has since been extended, with the com- 
plete modernisation of the plant to control four 
Cochrane “* Economic ”’ boilers. 

In the Leicester factory superheat coils supply 
steam at 450 Ib per square inch to a back pressure 
turbine, connected to an electric generating set 
which supplies part of the factory load ; the 
boilers also supply steam at 140 lb per square 
inch for process work and factory heating. Each 
boiler is fitted with two Hodgkinson low ram, 
reciprocating bar stokers, driven by a constant- 
speed a.c. motor, the coal feed to each grate being 
capable of manual adjustment. The automatic 


Mobile crane, fitted with 1} cubic yard hydraulically-operated grab, handling coal 
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control instrumentation is contained in ap 
illuminated panel about 20ft from the front of 
the boilers. 

A master steam pressure controller is con. 
nected to the common steam header and sznds 
pulsed signals to individual combustion con. 
trollers which regulate the coal feed and air ‘low 
to each boiler. To regulate the coal feed, the 
signal pulses are relayed to a constant-s)eed 
motor for cyclic operation which is pred: ter. 
mined in this case at ninety seconds, the running 
time being proportional to the load signallec by 
the master controller. Airflow is controlled by a 
damper, operated by a push rod from a reversible 
a.c. motor through reduction gearing. A 
measurement is taken of the pressure differential 
across the boiler passes, which produces an 
operating force on a diaphragm unit, the ouiput 
of which is in opposition to a control spring, 
tensioned by a square-law cam which moves in 
response to the load signals. The resultant 
balance between the diaphragm and control 
spring positions a switch which controls a Nelson 
geared damper motor rated at 250 Ib-in torque 
at 1 r.p.m. The airflow is thus controlled by a 
closed loop. 

Switches are provided on the combustion 
controllers to enable the operator to select 
manual control and to increase or decrease the 
heat regulation at will. The controllers are 
balanced to permit load-sharing between the 
boilers and, once set, require no further re- 
balancing unless the load sharing is to be varied. 

One advantage of this kind of control 
system is its versatility and adaptability to any 
type of boiler or firing appliance. The output 
from the combustion controller to vary the fuel 
rate can easily be adapted to a d.c. stoker motor 
and a feed-back from the armature voltage of 
the motor can be included. 

With oil firing, the master controller is used to 
operate the oil and air control simultaneously. 
Pulses are received by a servo heat motor which 
positions the oil valve and air louvres, or air 
damper, through linkages which compensate for 
valve and damper characteristics. 

Statistics compiled at the end of a two-month 
continuous operation period draw an interesting 
comparison between the efficiency and resultant 
economics of automatic as opposed to manual 
firing. The coal used is of a variety known as 
“* Desford Beans ”’ the calorific value of which is 
10,117 B.Th.U. per pound. 

Automatic Control 
Steam produced 
17,435,800 Ib 
16,934,140 Ib 


. 34,369,940 Ib 


Coal burned 
... 2,502,080 Ib 
. 2,435,776 Ib 


. 4,937,856 Ib 


December 1957 ... 
January, 1958 





Total... 


Steam per pound of coal 

Boiler operating pressure 
Superheat temperature 

Temperature of water inlet to econo- 


450 deg. Fah. 
135 deg. Fah. 


Therefore, calculated from steam tables, the 
total heat produced over this period was 1145 
B.Th.U. per pound steam, or 9757 B.Th.U. per 
pound of coal. Taking a calorific value of 10,117 
B.Th.U. per pound this makes an overall effi- 
ciency of 78-5 per cent compared with a possible 
82 per cent claimed for the boilers by the manu- 
facturers. 

For a three-month period under similar con- 
ditions, the corresponding figures for manual 
operation were as follows. 


Manual Control 


Steam produced Coal burned 
10,462,300 Ib... 761 tons 18 cwt 
10,993,200 Ib ... 800 tons 8 cwt 
10,354,900 Ib ... 754 tons 2 cwt 


. 31,810,400Ib ... 2316tons 8 cwt 
. 6-31b 


January 1957 _..... 
February 1957 ... 
March 1957 

Total 


Steam per pound of coal 


The overall efficiency was, therefore, 70-9 per 
cent, a decrease of 7-6 per cent below the auto- 
matic control figure. 

The annual production of steam at the plant 
is 120 10°lb. Taking the values of steam per 
pound of coal, 6-95 Ib on automatic control and 
6-3 lb on manual control, as obtained above, the 
annual coal consumption is 7700 tons on auto- 
matic control and 8500 tons on manual control. 
Assuming coal costs of 72s. per ton the saving 
shown by automatic control is £2880 per annum. 
Accordingly the cost of installation will have been 
met by economies from six months’ operation. 
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Industrial and Labour Notes 


Balance of Payments 


According to a Treasury White Paper 
(Cmd. 540) published this week, the present 
estimate for the current balance of payments 
in the first half of this year shows a surplus 
of £334 million, compared with the revised 
estimate of £154 million for the latter half 
of 1957 and £118 million for the first half of 
1957. The improvement of £216 million 
between the first half of 1957 and the corre- 
sponding period of this year is the net result 
of a number of substantial changes in 
individual items. 

The major favourable factors were falls in 
payments for imports and in shipping debits 
and an increase, largely ascribable to the net 
earnings of the oil industry, of £68,000,000 
in receipts from “‘ other invisibles net.” On 
the other hand, export and re-export receipts 
fell and shipping credits and Government 
credits declined. The balance of visible trade 
improved still further in the first half of this 
year when there was a surplus of £137,000,000 
in place of the usual deficit. But this improve- 
ment, the White Paper explains, was due to 
reduced import prices. There are no esti- 
mates of volumes of imports and exports as 
recorded in the balance of payments, but 
volume figures based on the trade and 
navigation accounts show that, compared 
with the first half of 1957, imports were little 
changed while exports fell slightly. 


Steel Production and Consumption 


British steel production in September 
showed some recovery from the effect of 
annual holidays. It averaged 368,600 tons a 
week and was thus at an annual rate of 
19,169,000 tons, compared with a rate of 
22,789,000 tons in September last year. Pig 
iron production in September averaged 
230,900 tons a week, compared with 282,700 
tons a year earlier. Throughout this year, 
iron and steel production has been declining ; 
a quarterly comparison of 1958 with 1957 
shows that in the first quarter of 1958, steel 
output was | per cent down on 1957, in the 
second quarter it was 10 per cent lower and 
in the third quarter, 16 per cent. 

In presenting these figures, the Iron and 
Steel Board says that, in recent months, the 
main decline in steel deliveries has been to the 
export trade and in the home trade to the 
collieries, to makers of railway rolling stock, 
to shipbuilders and, with the exception of 
ferro-concrete bars, to structural engineers 
and the building industry. In part, the Board 
maintains, the reduction in deliveries has 
been due to the running down of stocks by 
both public and private consumers. The 
Board goes on to say that steel deliveries to 
consumer goods industries have kept up 
quite well and that exports of engineering 
products and other metal goods, which in 
the second quarter of this year were in terms 
of steel content 10 per cent below those in the 
comparable quarter of 1957, now show a 
rather more favourable comparison with 
last year’s figures. 

As to raw materials, the Board’s comment 
is that, comparing the first nine months of 
this year with the- corresponding period of 
1957, the decline in steel production was 
8-8 per cent and the decline in consumption 
of steel-making materials was 8-6 per cent. 
So far this year there has been little change in 
_ the consumption of internal scrap arisings, 
the principal decline having been in imported 
scrap, imported pig iron, home bought scrap 
and home produced pig iron in that order. 


In the first nine months of this year, pig iron 
production was 8-6 per cent lower than in 
the corresponding period of 1957. Consump- 
tion of home ore declined by 15-2 per cent 
as against 9-2 per cent for imported ore, 
while consumption of scrap at the blast- 
furnaces increased by 16-6 per cent. The 
greater fall in home ore consumption was 
partly due to the higher use of scrap in 
Midlands blast-furnaces based on home ore 
and to the lower demand for pig iron resulting 
from the closing down in South Wales of 
cold metal steel plants which had been 
obtaining their supplies from the Midlands 
blast-furnaces. 


Dollar Exports 


The Dollar Exports Council is to 
hold a conference of industrialists and 
exporters at Eastbourne, on December 3, 
4 and 5. The object of the conference is to 
discuss fully the whole question of future 
exports to the dollar markets. Sir William 
Rootes, the chairman of the Council, empha- 
sised at a Press conference on Monday that 
the dollar markets included not only the 
U.S.A. and Canada, but also the fourteen 
Latin America dollar account countries and 
certain areas of the Pacific as, for example, 
the Philippines. The forthcoming conference, 
Sir William said, would be more than a 
‘talking shop.” It would be “a kind of 
foundry where ideas would be thrown into 
the melting pot and recast in the heat of 
criticism and the light of experience.” 

Sir William went on to say that, since the 
last conference of the kind was held seven 
and a half years ago, this country’s exports 
to the U.S.A. had increased in value by 
87 per cent, those to Canada by 49 per cent, 
and those to the dollar markets of Latin 
America by 58 percent. In the comparatively 
new markets of the Pacific Islands, he added, 
United Kingdom exports were running at 
the high figure of 31,000,000 dollars a year, 
an increase of 334 per cent over 1956 ; this 
country’s exports to the Philippines alone 
were now 25,000,000 dollars a year. But, Sir 
William pointed out, there was still an adverse 
balance of trade with the dollar markets and 
there was great scope for further expansion. 

The opening address at the conference on 
December 3 is to be given by the President 
of the Board of Trade, Sir David Eccles. 
At the conference dinner, on Friday, Decem- 
ber 5, the principal guest will be the Prime 
Minister, the Right Hon. Harold Macmillan. 


Employee Benefits 

A booklet entitled “The £ s. d. of 
Welfare in Industry” has been published 
recently by the Industrial Welfare Society. 
It has been prepared by Mr. William Durham 
and presents the results of an investigation 
into the cost of personnel administration and 
employee benefits. There were fifty-five 
companies, all members of the Industrial 
Welfare Society, which supplied much of the 
information on which the booklet is based. 
Of the firms which collaborated, twenty-one 
are in the engineering industry. 

The booklet points out that the time has 
long since passed when the employee received 
only wages in return for his labour. Social 
security measures paid for partly by the 
employer were introduced in 1905 and 
holidays with pay became common between 
1919 and.1939. To-day, supplementary sick 
pay and pension schemes for all employees 
are being increasingly introduced by indus- 


trial firms ; canteen sulysidies are normal, 
and sports and social clubs, employee 
magazines and medical services are further 
costs related closely to the numbers employed. 
These benefits, the booklet states, together 
form an additional cost of between 12 
and 25 per cent of the total employee 
remuneration. In the survey, which was 
made, the median figure is £84 per employee 
per year. When the engineering companies 
which provided information are considered 
separately, the conclusion is reached that the 
amount spent by them on employee amenities 
is equivalent to an addition of 12 per cent to 
the annual wages bill. 

One of the reasons advanced in support of 
a survey like that which has now been 
prodiced is that the costs of these benefits 
are not always apparent to, or appreciated 
by, employees. Few workers, the booklet 
says, realise how expensive a really good 
pension scheme can be. It is possibly true 
that the various employee benefits are of no 
great help in attracting labour, for in that 
matter the level of wages is probably critical. 
But in retaining labour, the fringe benefits, 
the human relations policy, the atmosphere 
within the firm and the wages are all of real 
importance. To date, the author of the 
booklet asserts, the trade-unions have shown 
no great interest in these benefits, except for 
holidays. But, he comments, “it cannot be 
expected that this will always be the case 
and those firms which at the moment provide 
the barest minimum may be interested to 
know how far they are behind the average.” 


Coal Outlook 


In a speech at Nottingham on Wed- 
nesday of last week, the deputy chairman of 
the National Coal Board, Mr. J. Latham, 
claimed that it would be a mistake for the 
Board to turn its long-term plans upside 
down because of the present weakness of the 
markets. The Coal Board, Mr. Latham said, 
was not being unrealistic in this matter ; it 
did take quite seriously the competition of 
oil and later of nuclear energy as well as the 
effect on the coal industry of the slackening 
of general industrial activity. The Board 
was satisfied that it should budget for 
recovery, Mr. Latham continued, as it was 
impossible to assume, for example, that the 
iron and steel industry would remain in its 
present state over a long period of years. 
Nobody could be precise about the tonnage 
of coal needed in 1965 and 1970, but despite 
recent experience, no responsible person was 
in any doubt that, sooner or later, more coal 
would be needed than was being produced 
to-day. The Board’s great problem in recent 
months had been to adapt itself quickly to 
rapidly changing circumstances in an industry 
which was inflexible by its very nature. 

Mr. Latham also referred ih his speech to 
the suggestions which had been made that 
the heavy coal stocks which existed should be 
offered at “‘ knock-out prices.”” The test, he 
said, was a simple one, namely, would sales 
at substantially reduced prices increase the 
total demand for British coal or would such 
action merely substitute sales at reduced 
prices for sales which would have taken place 
in any event at more remunerative prices ? 
The coal stocks, he urged, represented a 
valuable asset ; indeed, it was desirable that 
the coal industry should build up some stocks 
when industrial activity slackened so as to 
meet the first impact of increased demand for 
coal when industrial activity improved. 
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Electricity from Bullocks 


BY OUR INDIAN 


propuct TON of electricity by bullock power 
was recently demonstrated at an experiment 
conducted in a small village outside New Delhi 
by Mr. Leigh Stevens, an American management 
consultant, who, with the assistance of U/S. 
industrial firms and the Ford Foundation, has 
been working on this project over the last few 
years. Mr. Stevens was a member of an inter- 
national study team on small industries spon- 
sored by the Ford Foundation which, during its 
visit to India in 1953, arrived at the conclusion 
that shortage of water for household and irriga- 
tion purposes, and electricity for powering small 
village industries were the main problems facing 


The driving mechanism consists of a system of chains and sprockets 
to convert the bullock speed, approximately 2 r.p.m. (through the upper double 

through the single lower chain) needed to 
turn the high-efficiency pump and also to the 1320 r.p.m. (through the centre 
belts) needed to turn the generator 


chain), to the 150 revolutions ( 


CORRESPONDENT 


village people in India. Mr. Stevens has now 
returned to India to demonstrate that it is 
possible to obtain power for both pumping and 
industries from local resources such as the 
village cattle. 

The pump unit which was designed by the 
Tennessee Gas Transmission Company of 
Houston, Texas, is in three parts: the pump 
itself, a vertical drive shaft and the driving 
mechanism. The pump is a positive displacement 
rotary pump with a lift capacity of 300 gallons 
per minute. The driving mechanism consists of 
two draw bars turned by bullocks walking in a 
circle and thereby revolving a series of chains 
and sprockets. There are 
two stages of sprockets, 
—the first set con- 
verting 2 r.p.m. bullock 
speed to 20 r.p.m., and 
the second converting the 
20 r.p.m. to 150 r.p.m., 
the desired speed for 
turning the pump. For 
the electric generator, a 
third further increase is 
achieved by belts in the 
same driving mechan- 
ism, converting the 150 
r.p.m, to 1320 r.p.m.— 
the speed of the gener- 
ator. In the present 
experiment, the pump 
mechanism can be drawn 
by a minimum of two 
to a maximum of eight 
bullocks. Tests are still 
in progress on the opti- 
mum number of bullocks 
required. 

The generator, design- 
ed by General Electric 
Company (U.S.),_ is 
turned by bullocks pull- 
ing the same draw bars as 
for the pump, The pump 
is simply switched off 
and the generator 
switched on, as neces- 
sary. The generator has 
a capacity of 4-5kW, 
125V, d.c,, running at 
1320 r.p.m. It produces 
sufficient power by day, 
to operate a small village 
industry using power 
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equipment and employing twenty tc fifty 
workers. For demonstration purposes, a |: ower. 
driven wood-working shop has been erec’ed at 
Khanpur to be run by the bullock-driven ener. 
ator; by night, to light 150 houses with onc 25w 
bulb in each house, and fifteen 100W street |:.mps, 

Since power is generated only when the ; ener. 
ator is running, storage batteries are to le ip. 
stalled for balancing out the load. The el.ctric 
switchboard, of a special type, was design:d by 
the Smith Meeker Corporation of New York, 

The cost of the combination pump and 
generator unit with its driving mechanisn. has 
been estimated at Rs. 25,000 (about £1875) i: and 
when manufactured in India, and possibly as 
low as Rs. 15,000 if mass produced. Ther: are 
over 550,000 villages in India, of which only 
about 20,000 have been electrified so far. The 
cost of electrifying an Indian village by con. 
ventional means (that is, from the national grids) 
is estimated to be of the order of Rs. 60,000 per 
village (£4500), excluding the cost of generating 
equipment. Mr. Stevens’s experiment would thus 
appear to have possibilities of revolutionary sig- 
nificance. The combined power potential of the 
bullock population in India is probably greater 
than the installéd capacity of public utility under- 
takings in the U.S. (124 million kW). It may te 
mentioned here that the corresponding figure for 
India is less than 3,500,000kW. 


Heavy Electrical Plant in India 


A FORMAL agreement between the Govern- 
ment of India and the Associated Electrical 
Industries was signed in New Delhi last month 
whereby deferred payments have been arranged 
to cover the entire foreign exchange cost of the 
first phase of the Heavy Electrical Project at 
Bhopal, estimated at Rs. 5 crores, for the 
purchase of machine tools and other equipment. 
The purchases will be made by A.E.I. in the 
United Kingdom and, to a certain extent, in 
European countries which are members of the 
European Payments Union. The project will be 
executed in a phased manner and the first phase 
is expected to cost about Rs. 21 crores during the 
Second Plan, that is, by the end af March, 1961. 
Messrs. A.E.I. will act as technical consultants 
for the Whole of the project, with Messrs. English 
Electric as consultants for turbines. 

As a first step the factory will be designed for 
the manufacture of the following items : 

(a) A.C. rotating machinery: a.c. gener- 
ators, water-wheel driven, up to 50,000kW 
capacity ; a.c, synchronous condensers up to 
15,000kKVA ; a.c. generators for diesel sets up 
to S00kW ; a.c. industrial motors above 200 h.p. 

(6) D.C. rotating machinery: d.c. traction 
motors up to 600 h.p.; d.c. motor generator 
traction sets up to 30 h.p. ; d.c. generators and 
motors up to 5000kW ; d.c. welding generators 
up to 10kW. 

(c) Rectifiers : rectifiers for railway electri- 
fication (stationary and mounted on rolling 
stock) ; industrial rectifiers. 

(d) Transformers : power transformers of all 
voltages from 33kV up to 220kV ; voltage and 
current transformers ; transformer type voltage 
regulators ; rectifier transformers. 

(e) Switchgear ; a.c. medium voltage metal- 
clad oil circuit breakers ; a.c. metalclad isolators 
(6°6kV-11kV) ; a.c. outdoor 22/33kV oil circuit 
breakers, SOOMVA and 7S50MVA rupturing 
capacity ; a.c. outdoor 66kV oil circuit breakers, 
3-tank, 750/1000MVA rupturing capacity ; a.c. 
outdoor 110/132kV oil circuit breakers up to 
S5OOOMVA rupturing capacity ; 220kV outdoor 
air-blast circuit breakers, 5000-7500MVA 
rupturing capacity; 25kV oil and _air-blast 
circuit breakers for traction ; d.c. traction high- 
speed circuit breakers, 1500/3000V ;_ surge 
diverters of voltages up to 220kV ; traction and 
industrial control gear. 

(f) Static capacitors : -400V-—3000V. 

(g) Water turbines: Up to 50,000kW. 

Annual production capacity for all items has 
not yet been assessed but it is expected that the 
following schedule will be maintained : hydraulic 
turbines and generators, about 175,000kW per 
annum ; generators for diesel sets, 34,000kW 
per annum ; transformers, 33kV and above, 
50,000kVA per annum ; a.c. industrial motors 
(200 h.p. and above), 50,000 h.p. per annum. 
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German Mining Exhibition 


At the fifth German mining exhibition to be held since the 
war (September 13 to 28 at Essen) over 500 German and 
foreign firms showed a very full range of equipment, including 
the products of the ancillary industries. 
which was well attended by experts from all over the world, 
was characterised by a high proportion of innovations, 
mainly in the direction of increased mechanisation and 


automation. 


URING the period September 13-28 the 

German Mining Exhibition was held at 
Essen, in the centre of the Ruhr coalfield. The 
largest of the series, this year’s show occupied 
twenty halls with a total area of 60,000 square 
metres together with 90,000 square metres of 
open-air sections, with the participation of over 
500 firms from Germany and abroad, The 
four-year interval at which these exhibitions are 
now held affords the necessary time for improve- 
ments and innovations to be produced, and the 
large proportion of those among the exhibits 
was very gratifying to the public of whom over 
100,000 attended during the first six days. 
Among them the preponderance of experts over 
sightseers was quite remarkable although a 
large percentage of the people in the district are 
in one way or another connected with the mining 
industry, and might therefore be expected to 
evince interest in such a show. Such interest 
was indeed amply demonstrated by the numbers 
of schoolboys and young people, including 
students, who came to the Gruga Park exhibition 
Site. 

Trends towards increased mechanisation and 
even automation were much in evidence among 
the equipment on show. This development 
which is fairly general in all coal-mining countries 
is the national consequence of the need to main- 
tain output and productivity, with an ageing 
labour force, from increasingly deeper and often 
poorer seams. Compared with depths of 100m 
in the U.S.A. and 300m in Great Britain the 
Ruhr workings have now reached an average 
depth of 700m, and some mines are substantially 
deeper. The high temperature at such levels 
reduces the permissible working time, or alter- 
natively enforces the installation of special air- 
conditioning plant. Impelled by the shortage of 
underground labour and increasing cost of 
wages, the development of coal-cutting and 
handling machinery, as well as of the mechanical 
roof support, is proceeding rapidly, in spite of 
the special difficulties created by the thin German 
seams. 

Some interesting figures about coal production 
were presented in the special show ‘“ 100 Years 
of Ruhr Coal” at the Mining Exhibition, With 
a labour force of 476,000, of whom 327,000 
worked underground, the Ruhr coal mines last 
year produced 130,800,000 tonnes, But pro- 
ductivity, at 400 tonnes per man-year, was only 
50 tonnes per man-year above the figure for 1948, 


and that rate—350 tonnes per man-year—was_ 


first attained as early as 1900. Although after 
the first world war there was a setback to 
150 tonnes per man-year in 1920, by 1933 an 
output rate of 500 tonnes per man-year had been 
reached which was even further expanded to a 
peak of some 550 tonnes in 1938. 


COAL-FACE EQUIPMENT AND ROOF SUPPORTS 


Gewerkschaft Eisenhiitte Westfalia in develop- 
ing further its coalploughing devices, has evolved 
an “ activated’ plough for tough coal, for use 
with a “ panzer ”’ conveyor, the edge of which 
carries a tubular guide rail. The chain-drawn 
plough is fitted with an air turbine which vibrates 
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the cutter bits at the rate of 1200 oscillations per 
minute. With a cutting depth of 500mm, the 
travelling speed of this design of plough is lower 
than normal and the chain drive has to be fitted 
with a special reduction gearbox. The ram 
plough is normally used for working very thin 
steep seams without support and stowage. Its 
body is shaped so that it tends to be pulled into 
the coal-face where its kinetic energy is spent in 
driving in the cutters at high speed. Also intended 
for steep seams is a Circular disc cutter plough, in 
which the disc is rotated by an air-turbine via 
a reduction gearbox. All these ploughs are laid 
out for cutting both on the forward and the 
return stroke. Among other equipment by this 
firm we noted a range of hydraulic rake loaders 
mounted on crawler tracks. 

A coal cutter and loader specially designed 
for thin seams was exhibited by Maschinen- 
fabrik Korfmann G.m.b.H., Witten (Ruhr) 
(Fig. 1). The 80kW machine operates in either 
direction under the action of an 18-ton hydraulic 
winch which gives infinitely variable feeds of up 
to 3m per minute. The rotating cutters deliver the 
coal to the cutting and discharge chain behind, 
which feeds it to the face conveyor. 

The importance of technical advances in 
supporting the roof is underlined by the fact that 
in Germany alone 220,000 tons of steel profiles 
are used annually for the construction and repair 
of mine galleries. Some 15 per cent of all under- 
ground work, or 45,000 man-shifts per day, 
representing over DM.1,000,000 in wages, are 
concerned with the advance and maintenance 
of adits. It is clear that substantial savings can 
be ame by ratiofalising this side of the miner’s 
work. 

Several firms showed mechanised systems of 
roof supports. Amongst them were the 4- and 
6-prop frames demonstrated by Hoesch-Werke 
A.G., Dortmund. The individual props are 
designed for setting loads of 20 to 40 tons, 
generated by 200 atmospheres of oil pressure, 
but when lowered can withstand buckling loads 
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of 180 tons. The props of each frame are 
arranged in two parallel groups of two, or three, 
and their spherical ends sit on flexible skids 
made of spring steel, one skid on each side. The 
tops press against box section bars, front and 
rear bars being connected by fiexible bar springs. 
Between the two rows of props is the control 
unit, also flexibly connected to the skids by means 
of the horizontal shifting cylinders, and carrying 
the single control lever by means of which the 
setting and removal of the props on each side 
and the horizontal movement, is actuated. The 
bars can be supplied with 1-25m overhang on 
the face side and also if required on the job side, 
together with hand- or hydraulically-operated 
extension bars giving a further 65cm. Shifting 
power is 10 tons, and the maximum movement 
of 65cm can be carried out in forty-five to 
fifty seconds. The frames can cover working 
heights from just over 50cm to 2:8m, and 
when set are independent of the supply lines. 
Of particular interest was the demonstration of 
the remote control of a group of frames in a 
steep seam. Since the frames push the face 
conveyor and cutter before them, and carry 
behind them wire mats for blast stowing, the 
set-up is completely mechanised under the 
control of one man at the filling station. Large- 
scale tests have been carried out in two 
mines since the beginning of last year, and the 
remote control system is stated to have been 
under test since May. 

A. Beien, Herne/Westphalia, exhibited a face- 
working automatic, comprising a double line of 
pneumatic-hydraulic props, face conveyor and 
two coal ploughs, the main plough at floor level 
and an auxiliary plough at roof level to cut down 
the coal overhang. These ploughs are guided on 
rails attached to the conveyor face side and 
support bars respectively. Pipes for blast stow- 
ing are slung from the job bar ends of the rear 
props. The cutting and advance is programme 
controlled, 

A novel design of prop has been introduced 





Fig. 1—Combined coal cutter and loader—Korfmann 
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by Gutehoffnungshiitte Sterkrade A.G., com- 
prising two square telescopic sections, one sliding 
inside the other, which are tensioned and locked 
at the required load (say, 25 tons) by a hydraulic 
friction lock. The same firm showed a double- 
telescopic prop for thin seams which can be 
extended from 415mm to 750mm length, or 1m 
with extension pieces. The prop is fitted with 
mushroom cap and base and can be set to loads 
of 20 to 30 tons. A light-weight, 12-ton capacity 
prop, specially designed for steep seams, and 
made from thin wall hexagonal alloy steel tubing, 
is stated to have nearly the same low weight as a 
corresponding light alloy prop. 

Gewerkschaft Eisenhiitte Westfalia, Wethmar/ 
Liinen, also introduced a mechanised roof 
support comprising a double line of hydraulic 
props of 20—30-ton setting load, 40-ton carrying 
load, which are arranged in frames of two props 
joined by a tie-bar. Adjacent frames are con- 
nected in pairs by the hydraulic shifting cylinders. 
The whole assembly is operated by a central unit 
containing a high pressure oil pump and a very 
high pressure pump. The frames advance in 
short steps, taking about ten seconds each time, 
and are adaptable for roof heights from 0-8m 
to 2-1m. 

Johann Usspurwies G.m.b.H., Duisburg, 
demonstrated a support frame for 10 to 21 square 
metres drift section and over and seams up to 3- 5m 
thick, which is built up of the required number 
of box section steel units flexibly jointed at the 
ends without the use of bolts, into a complete 
circle or ellipse. As a test in a hydraulic rig 
showed, loads applied at any joint are satis- 
factorily distributed over the whole of the ring. 
For holding-in any unsupported corners tem- 
porarily, during construction or before stowing 
has been completed, adjustable tie-rods are 
supplied. By means of a special hydraulic jack, 
rolling can be carried out from a safe distance by 
pulling inwards one corner of a special element 
and so collapsing the frame. 

In the Usspurwies-Hagen system of roadway 
construction, which was demonstrated, the 


stowed rock behind and between steel arch 
supports is solidified and joined with the steel by 
injecting a special colloidal cement mortar. This, 
it is stated, gives a structure which is strong 
enough to support the load under plastic con- 
ditions and yet is an economic method of 
building. 





Fig. 2—Roof supports linked by lug joints. Note the wire loops used to 
‘oss-connections—Johann Usspurwies G.m.b.H. 


safeguard the cr 


The same firm also exhibited its road-head 
and stable support, which enables the machine 
stable to be built at the same time as the road- 
way, and allows the two to be advanced together, 
with resultant efficiency in the use of the loading 
machines. The roof is supported by girders 
(placed parallel to the roadway axis) which over- 
lap in the middle. They rest upon early-bearing 
props placed in pairs. The forward end of the 
stable bar supports the roadway bar by a joint 
with a lug which prevents the connection from 
coming apart. Details of such joints are shown 


in Fig. 2. Roadway props are set on the dip side. 
The drive units stand under the cantilever- 
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Fig. 3—Direct-driven d.c. colliery winder (1902). 






Oct. 17, 1958 























Depth 464m, payload 6600 kg, speed 10m per second, 


maximum static load on rope 24,000 kg, pulley diameter 6000mm, motor power 2 x 750kW—Eisenwerke 
Mulheim/Meiderich A.G. 


supported roof and are easily accessible from 
all sides. Early bearing props prevent the roof 
at the face entry from breaking away, reduce 
convergence and give more room for the drive 
units. The unsupported area is now at the 
narrowest spot above the conveyor. As the face 
advances, the stable props are removed here and 
reset immediately behind the conveyor. Per- 
manent props are set at the ripping lip as the 
stowing proceeds. 


Hoists AND WINCHES 


Rheinstahl Eisenwerke Miilheim/Meiderich 
A.G., Miilheim (Ruhr), showed the mechanical 
part of a direct-driven d.c. winder (electrical 
part : Brown Boveri) 
for 10-ton useful load, 
1000m depth, and a 
speed of 18m _ per 
second. The diameter 
of the single rope pulley 
is 7m, and the shaft is 
supported in three bear- 
ings. A similar machine, 
with electrical equipment 
by Siemens-Schuckert- 
Werke, is illustrated at 
the top of page 621. 

Two models on the 
stand of this firm were 
also noted. One showed 
the first electric colliery 
winder, the electrical 
equipment being sup- 
plied by Siemens and 
Halske, built in 1902 for 
battery starting but 
equipped in 1904 with an 
Iigner set. This machine 
is shown in Fig. 3. 
This, it is stated, was 
the first machine to be 
equipped with rectifiers 
(1937). The other model 
showed a four-rope winder for 18 tonnes, 1200m 
depth, and a speed of 18m per second. This 
design uses a single brake ring, as is done in 
Anglo-Saxon countries, and the motor armature 
is mounted on the cantilevered end of the shaft 
so that it can be changed if necessary without 
upsetting the alignment of the machine. 

Rheinstahl Eisenwerke Gelsenkirchen A.G., 
Gelsenkirchen, exhibited a 230kW electric mine 
hoist with a single rope pulley diameter of 2: 5m, 
for a speed of 4m per second. The machine has a 
low width, measuring only 3:1m by 8-1m. To 
achieve this, the motor is set at right angles to 
the pulley and the gearbox is arranged to float on 








the motor and pulley shafts. The main shaft is 
supported in two bearings at its ends which rest 
on a torsion-resisting frame. Another hoist 
design built on the unit system was powered by 
two 42kW pole-changing squirrel-cage induction 
motors. Gearbox and motors can be arranged 
on the right or left of the control position, 
according to local requirements, and between the 
gearbox and pulley there is a flexible coupling. 

An improved design of haulage winch was 
shown by Maschinenbau Volkert, Witten-Annen. 
The 6-ton version has a length of 3250mm and 
a width of only 800mm, so that it can readily be 
placed between adjacent tracks. The rope which 
enters and leaves at track level passes over two 
grooved drums in several turns, thus preventing 
slip and lateral rubbing. A 28 h.p. motor drives 
the winch through a hydraulic coupling at 20m 
per second, for slow speeds an auxiliary 4 h.p 
motor is provided with additional 1 : 8 reduction, 
The brake is oil-operated. The equipment 
includes sprung rope reversing pulleys with 
take-up of stretch. 





Fig. 4—Two-rope winder pulley with flange-mounted 
electric rotor and disc brake, supported in two roller 
bearings at the ends—Kisenhutte Prinz Rudolph 
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Means for adjusting the length of hoist ropes 
while under load have been developed by Hever 
Hammer, Griine/Kr. Iserlohn. The rope attach- 
ment is held by a screw spindle which is loaded 
in compression, and which may be rotated 
through reduction gearing by means of two 
manually operated ratchet levers. Both the 
spindle and gearing are totally enclosed and 
protected. As an optional addition, a motorised 
drive for the adjustment is stated to be under 
development. 

With a view to reducing the weight and width 
of the hoist frame, what is claimed to be the 
narrowest hoist design to date has been pro- 
duced by A.G. Eisenhiitte Prinz Rudolph, 
Diilmen. Our illustration, Fig. 4, shows the 
rope drum with which the motor is directly 
connected. Towards both ends, the hub reduces 
in diameter to the size of the two outer bearings 
which take the form of roller bearings. Parti- 
cularly noteworthy is the use of a disc brake. 
This design, it is stated, has been applied to an 
important installation of 1100m depth from 
which net loads of 18,000 kg are hoisted at 14m 
per second, with a motor rated at 3200kW. 


ELECTRICAL EQUIPMENT 


Allgemeine Elektricitats-Gesellschaft, Berlin- 
Grunewald, showed a liquid starter for three- 
phase winder motors which is operated electro- 
hydraulically (Fig. 5). The liquid resistance in 
series with the rotor follows steplessly the position 
of the hand control lever. The voltages from a 
tachogenerator coupled with the motor, and 
from an inductive transmitter coupled with the 
control lever, are compared in the speed control 
unit and their difference actuates a control valve 
which operates a hydraulic cylinder to which are 
attached the moving electrodes of the liquid 
starter. A second inductive transmitter attached 
to the electrode system feeds a stabilising voltage 
back to the speed control unit. 

Cables with corrugated steel Sheath to replace 
lead sheathing have been in use for many years. 
A further step has now been taken by Hackethal 
Draht- und Kabel-Werke Aktiengesellschaft, 
Hanover, which has produced a cable, the sheath 
of which can be used as a fourth conductor. For 
this purpose it is made of corrugated copper, 
supplemented, if an extra large cross section is 
required, by a layer of bare copper wires under- 
neath the sheath. The corrugations are covered 
on the outside with compound and the whole is 
sheathed in polyvinyl chloride. Besides being 
very pliable along its length and resistant to 
deformation of its section, the cable is stated to 
be substantially cheaper than lead-sheathed 
cable of the same capacity. The exterior position 
of earth conductor, if the copper sheath is used 
as such, greatly facilitates the installation. Con- 
nection is made simply by soldered or clamped 
terminals, the latter at the same time prevent the 





Fig. 5—Liquid starter and electro-hydraulic controls for three-phase induction 
motor drive for colliery winder—A.E G. 
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Fig. 6—Ring roller briquetting press—Buckau R. Wolf 


cable from being pulled out of the junction box 
or other housing. 

For surface and underground use in mines, 
iron works and related industries, Ruhrdynamo 
G.m.b.H., Duisburg-Meiderich, exhibited a 
welding locomotive (Fig. 7) of 7-5kW driving 
and 12-5kW welding capacity, operating on 
220V d.c. The engine measures 2300mm over 
buffers (special short design, 1800mm), weighs 
2300 kg, and is designed for a speed of 9km per 
hour. By means of a clutch, the driving motor 
can be used for powering the welding dynamo, 
which has two current ranges covering 50A to 
300A. A separate 100W generator supplies the 
lighting and signalling device. Besides con- 
stituting an automotive supply of welding current, 
the engine can pull six to ten trucks or carriages. 

Standard Elektrik Lorenz A.G., Stuttgart, 
demonstrated a variety of applications of its 
transductor magnetic switch. In this device, a 
relay is placed in series with a choke operated 
near magnetic saturation. By increasing the 
flux, e.g. by a permanent magnet, the reactance 
of the choke is decreased, and a current flows in 
the circuit which operates the relay. A differential 
arrangement of switches was used for indicating 
the position of a hoist 
cage t6 within +1cm by 
means of a permanent 
magnet fitted to the cage 
at a distance of several 
centimetres from _ the 
switch magnets. The 
switch is explosion-pro- 
tected and can be sup- 
plied in various sensitivi- 
ties tosuit theapplication. 
A novel axle counter was 
shown in operation on a 
short length of rail 
track. Especially in mines 
mechanical counters are 
liable to damage from 
rough usage, dirt and 
water. The present design 
useS a magnetic switch 
with hermetically sealed 
contacts (“ Hercon ”’ 
switch). The contacts 
are mounted on fiat 
springs made from mag- 
netic material which 
adhere under the action 
of an external magnetic 
field and so close a re- 
lay circuit. A permanent 
magnet provides the ex- 
ternal field ; the magnet 


is attached to a flat. 


spring which is depressed by the tyre rim as a 
wheel passes over it and approaches the 
“*Hercon”’ switch. 

The company also showed a transistorised 
telephone and signalling instaliation for use 
between the hoist cage and engine-room. By 
virtue of the feeble currents employed the installa- 
tion is stated to be intrinsically explosion safe. 
Besides speech transmission three signal fre- 
quencies are available, allowing, in the case of 
double winders, the use of different bells for the 
two cages; and by combining these frequencies 
permitting the use of passenger-operated controls 
as in normal personnel lifts. The transmission 
is carried out inductively by way of the top and 
bottom hoist ropes. The cage installation com- 
prises the amplifier, microphone with signalling 
key, and separate loudspeaker. Signals are 
recorded in the engine-room and automatically 
verified by signalling back to the cage loud- 
speaker. In addition, an alarm is sounded when 





Fig. 7—Welding locomotive for 220V, d.c., and 7-5kW 

(driving), 12°5kW (welding). Length over buffers 

is 2300mm, weight 2-3 tonnes, maximum speed 
9km per hour—Ruhrdynamo 
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a special emergency frequency is interrupted 
either through a failure of the installation or 
intentionally by pressing the emergency button. 


COAL TREATMENT, HANDLING, ANCILLARY 
EQUIPMENT 


Shown in model form, the ““ Wemco ”’ flotation 
drum by Maschinenfabrik Buckau R. Wolf, 
Grevenbroich-Neuss, is designed for the heavy 
liquid separation of coal or ore up to sizes of 
250mm and from 5 tons to 700 tons per 
hour. The drum carries lifting blades over its 
whole length and so is stated to maintain a high 
output even when the proportion of waste is 
large. For three-component separation, two 
separators can be arranged inside a single drum, 
with resulting saving of space; there are no 
moving parts inside the liquid. Fig. 6 shows a 
ring roller press made by the same firm, for the 
briquetting of coal, salt, ore and metal powder. 
Such machines have been built with capacities 
up to 5 tons per hour and ring thrusts of 200 tons, 
for pressures of 2000 kg per square centimetre 
and over. Projected versions are said to be on 
the board with capacities up to 20 tons per hour 
and ring forces of 1000 tons. 

Rationalisation of underground transport is 
the object of a complete system brought out by 
Maschinenfabrik Heinrich Scharf G.m.b.H., 
Wuppertal-Cronenberg. This comprises a range 
of containers for use on mine railway bogies. 
These containers are supplied with or without 
lid, plain or with end door and tipping arrange- 
ment, flat deck, or special superstructures for the 
transport of pipes and structural components. 
Provision is made for lifting by hand, crane, or 
fork-lift truck. The bogies have a rotatable top 
on which the containers 
are placed which carries 
inside it a_ sliding 
ramp fitted with rollers. 
This allows the bogie 
to be unloaded by hand, 
using a small hand- 
operated winch for the 
purpose. Alternatively, 
the containers can be 
hoisted on to the double- 
winch crab of a univer- 
sally jointed monorail 
and transported in this 
way. Equipment shown 
by this firm included a silo 
container for rock dust 
which can be carried 
either on the normal 
bogies or on a special 
truck for filling rock dust 
stages. This has a super- 
structure which can be 
tilted through 20 deg., 
thereby tipping the silo 
contents into the inlet of 


Fig 
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The same system of tipping can be applied to 
tubs but since in the inverted position the wheels 
on making contact with the hold-in rails would 
be reversed, with consequent shock and addi- 
tional wear, use is made of an extra set per axle 
of freely rotating hold-in wheels. The gap 
between trucks is covered by tiltable sheet metal 
shields so as to facilitate loading from conveyors. 

A starting coupling, the automatic engagement 
of which can be adjusted to suit the nature of the 
drive, was exhibited by Flender, Bocholt. In this 
design, the connection between the driving shaft 
and a vee or plain pulley mounted on it (or 
between two co-axial shafts) is made by friction 
jaws under centrifugal action. On starting, the 
motor reaches full speed quickly, while the 
engagement of the jaws is retarded. This is 
done by seating the jaws in a double taper 
housing, one-half of which is expanded against 
oil pressure as the jaws move outwards, forcing 
the oil through an adjustable orifice from one 
membrane space into another. By spring- 
loading the outer membrane and providing a full- 
bore non-return ‘valve for: the return flow of the 
oil, the initial fully disengaged position of the 
coupling is regained immediately the drive stops. 
Since the delay period: depends on the rate of 
oil flow through the restriction the coupling can 
easily be operated over a wide range (three to 
sixty seconds delay, or more) simply by varying 
the degree of opening of the needle valve by 
which the orifice is controlled. 

Self-lubricating rollers for belt conveyors and 
wheel sets for chain-driven plate conveyors were 
shown by Rolandwerk Oberhausen (Rhid.) 
These items have plain bearings fitted with 
sintered bushes. The pressed steel housing which 


. 8—Rail-borne “‘ caterpillar ’’ conveyor which may consist of up to about 100 


a motor-driven screW units, each Im long and connected to the next by a rotatable drawbar. By driving it 
discharged— 


conveyor which can be 
luffed and slewed to 
reach the point required. 

An ingenious innovation was the rail-borne 
“ caterpillar’ conveyor (Fig. 8) by Becker- 
Priinte G.m.b.H., Datteln/Westphalia, for bulk 
materials of all kinds; it combines features 
of the belt conveyor and an ordinary train of 
tubs. It consists of a leading truck and a number 
of im long units, each of the latter comprising 
a single axle and tray-shaped body and coupled 
to the next section by means of a drawbar which 
can rotate about its own axis. The trays are 
linked by lengths of sheet rubber which for 
economy’s sake can be made from old conveyor 
belts. The first and last trays are closed by end 
plates at the free end. Up to 100m of con- 
veyor can be assembled in this way and the 
whole train propelled (at up to 2m per second) 
from either end by a locomotive, chain-drive 
or cable. The conveyor is discharged by passing 
it through a tipping section (by-passed by the 
engine) which tips the tray sections in succession 
to a discharge angle of 45 deg. The amount 
of tip depends upon the angle which the side of 
the tray makes with the axle, e.g. for 90 deg. 
of included angle a tipping movement of 135 
deg. can be carried out. This is stated to 
ensure complete discharge even with clogging 
materials. 


through a tipping track section, the caterpillar is 


Becker and Priinte 


surrounds the bush is hollow and forms an oil 
reservoir sufficient for many years to replenish 
the oil in the self-lubricating bearing. On the 
outside the bearings are protected by a labyrinth 
or U-rubber seal. It is stated that the bearings 
age no maintenance throughout their long 

e 

Jointing hooks for conveyor belts which are 
fitted with a sealing strip which automatically 
seals the joint against coal grit and dust have 
been put on the market by Nilos G.m.b.H., 
Diisseldorf. > 

Hydraulic equipment for assembling and dis- 
mantling press fits has been supplemented by the 
design offered by the firm Hans Heidkamp, 
Velbert (Rhid.). This covers a range of hydraulic 
cylinders of from 9 tons to 90 tons capacity, 
together with oil pump for 700 atmospheres, 
high pressure hose (tested to 1200 atmospheres), 
and quick-action coupling which is hand- 
operated and permits the pump to be removed 
with the cylinder under pressure, without loss of 
oil. The ram has a central bore through which 
anchor bolts may be passed for press-on work. 
Various crossheads may be used with the 
cylinder, e.g. in connection with the removal of 


. wheels from shafts. 
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A safety lubricator for inclusion in compresseq 
air lines, by Emil Pleiger K.G., Sprockh.svel/ 
Westphalia, contains an oil reservoir in which 
the oil is kept under pressure by means of g 
piston exposed on its other face to the air 
pressure. The oil 1s forced into the airstream jn 
the form of an oil mist. As it is used up. the 
piston descends and eventually shuts off the air 
supply which can only be restarted by filliny the 
reservoir. The lubricator is made to fit lin to 
4in diameter or 25mm to 100mm diameter ipes 
with oil contents of 400 c.c. to 1000 c.c. 

For mixing dry powdered chemicals and 
minerals, Engels and Ritter O.H.G., Bochum. 
Langendreer, has developed a mixer which it is 
claimed has an improved performance over 
traditional designs. The mixer comprises a 
container of tetrahedral shape with filler cap at 
one corner which is slowly rotated about an 
axis through its centre of gravity. There are no 
internal blades or shafts. Mixing occurs through 
the transfer of the material from one side of 
the tetrahedron to a corner and back to a side 
again. This three-dimensional to and fro 
flooding is stated to be superior to other mixing 
processes which are mainly two-dimensional. 
Machines are available in sizes from 20 to 200 
litres and over, with metal or transparent plastic 
containers. 


Television for Traffic Control 


An installation for the remote control of 
traffic by means of television has recently been 
installed in Munich. It serves the Stachus, one 
of the most important cross-roads in the centre 
of the Bavarian capital, and a locality where 
traffic jams used to be a frequent occurrence. 
By means of a Grundig “ Fernauge ”’ industrial 
television camera, the policeman on duty at the 
800m distant prefecture can survey the various 
traffic lines and set the control lights accordingly. 
The camera is mounted on a 16m high mast at 
the corner of one of the roads coming from the 
main railway station. It can be rotated through 
270 deg. and also inclined down to about 30 deg. 
below the horizontal. By means of a lens 
system with continuously variable focal length, 
the field of the camera and the magnification 
can be adjusted to what is momentarily required. 
Positioning and adjustment of focal length is 
carried out by means of a control stick like that 
of an aircraft. Deflections of this stick in the 
horizontal plane cause movement of the camera, 
while a rotation varies the focal length between 
17mm and 68mm, and hence the angle of the 
field between 35 deg. and 8 deg. No manual 
adjustments are necessary of the electrical set- 
tings which are automatically corrected by the 
camera. It is claimed that not only will the 
traffic policeman be able to see more with the 
help of the television camera than before, he 
will also be able to work under comfortable 
conditions unaffected by weather extremes, so 
that his work will be less subject to fatigue. 


Salzgitter Shipyard at Berlin 


The shipyard of Deutsche Industrie-Werke 
A.G., Berlin-Spandau, where the first construc- 
tion, a 1000-ton motor freighter, was launched 
in August, belongs to the Salzgitter group. This 
yard occupies about a tenth of the works area 
of 400,000 square metres and has a main hall 
measuring 90m by 68m in which eighteen ships 
can be built annually on two slipways. There 
is a 200m long fitting-out quay with 35-ton crane, 
as well as a 90m long repair slipway, capable of 
taking at a time four ships of 9-5m beam which 
is three-quarters complete. The yard, which 
employs 180 people, will serve to supplement the 
production programme, hitherto limited to 
foundry work, carriage building and mechanical 
constructions. 


Ottensener Eisenwerk A.G. Shipyard 


_ On September 20 there took place the launch- 
ing of the bauxite transporter “ Olin,” 16,000 
tons deadweight, at yards at Hamburg-Stein- 
werder of Ottensener Eisenwerk A.G. This is 
the first large cargo vessel from this yard which 
has only recently been completed. 
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Progress in Controlled Thermonuclear 
Research in the United States 


BY OUR AMERICAN EDITOR 
No. I]—(Continued from page 587, October 10) 


During the past seven years the U.S. Atomic Energy Commission has been engaged 
in a research programme aimed at producing power from controlled nuclear fusion. 
The research effort is necessarily shaped by the physical conditions that must be 
achieved in order to realise net power from fusion. These physical conditions 
apparently have been defined, and promising methods of achieving them have been 
formulated. Significant progress has been made along several lines of effort ; each 
is contributing knowledge to the art of controlling fusible material for the achieve- 
ment of a self-sustaining thermonuclear reaction. This article describes some of 
the more important classes of experimental devices developed at the four major 
laboratories working in the field and the principles and methods applied in these 
machines to overcome the two fundamental problems of attaining extremely high 
temperatures and of confining the plasma. 


Bye extraction of fusion energy becomes a 
vital objective of the programme once 
ignition temperatures have been attained. Since 
a considerable portion of the nuclear energy 
from fusion reactions is released in the form of 
kinetic energy of charged particles, direct pro- 
duction of electricity may be possible without the 
intervening step of extracting heat to operate a 
turbo-generator. For example, the charged 
particles can be made to react with a confining 
magnetic field in such a way as to feed energy 
into the field and thereby into the electrical 
system which produces it. The neutrons pro- 
duced in the fusion reaction will immediately 
escape from the reaction zone and may be slowed 
down to thermal energies and captured in a 
suitable blanket material, such as lithium—6. 
The moderating action will yield heat as will the 
capture process which, in the case of lithium-—6, 
could produce tritium as fuel. 

Large amounts of energy will be deposited on 
the walls of the reaction vessel, primarily as a 
result of radiation from the plasma and also by 
particle bombardment. 

The problems associated with observing the 
detailed behaviour of a hot plasma are very 
complex, particularly if conditions in the plasma 
are changing rapidly. It is difficult enough to 
create a hot plasma in the first place ; to find out 
what is occurring within it, once created, is even 
more difficult. Diagnosing and analysing the 
plasma taxes the experimenter’s ingenuity, and a 
number of new techniques have had to be 





Figs. 5 and 6—(Left) Spectrogram of a pinch of xenon gas in a ‘‘ Perhapsatron, 
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developed. To obtain information about the 
plasma, experimenters probe the plasma with 
beams of millimetre-range microwaves, measure 
microwave noise from the plasma, study the 
emission of X-rays from the reaction region, 
observe the energies and direction of flight of 
particles escaping from the plasma (particularly 
the neutrons), employ high-speed photographic 
techniques, make spectroscopic measurements, 
insert probes into the reaction zone to measure 
electric potentials and magnetic fields, and 
employ many other techniques. Since particle 
densities can usually be determined with reason- 
able accuracy in an experiment, the neutron 
yield from a hot plasma can be a precise measure 
of the temperature, provided that the plasma is in 
a semblance of thermal equilibrium. However, 
the interpretation of neutron measurements can 
be misleading at temperatures below about 
10,000,000 deg. It is easy for a small number of 
deuterons, preferentially accelerated by some 
process which has little or nothing to do with 
temperature, to produce 
a close simulation of the 
neutron yield from an 
equilibrium plasma. At 
this stage of the’ pro- 
gramme, neutron pro- 
duction is of interest 
only in so far as it can 
give more informa- 
tion about the plasma 
than the simple fact 
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that fusion reactions are occurring somewhere 
within it. 

The adverse effects of impurities coming into 
the plasma from the walls have already been 
mentioned. In the attempt to obtain clean 
systems, the controlled thermonuclear research 
programme has been responsible for interesting 
advances in the field of high-vacuum technology. 
As the operating power levels of the experimental 
devices increase, wall-connected problems will in 
many cases become more and more severe, 
because more and more energy will be deposited 
on them. Eventually, of course, it will be 
necessary to cope with the radiation damage 
produced by very energetic neutrons bombarding 
the walls and structure outside the reaction vessel, 
and with chemical problems associated with 
neutron-absorbing blankets. Preliminary studies 
are being made of these problems. The most 
serious problems at the moment, however, are 
those connected with the proximity of material 
walls to the plasma and the density of undesirable 
neutral particles. 


THE PINCH PROGRAMME 


The electromagnetic phenomenon commonly 
referred to as the “pinch effect’? has been 
known to scientists for a longtime, but it was 
only a few years ago that they began studying it 
in connection with electrical discharges in gases 
and as the basis for an approach to controlled 
thermonuclear reactions. Research programmes 
along these lines were initiated at the Los Alamos 
Scientific Laboratory in 1951 and at the University 
of California Radiation Laboratory in 1952.* 
In the pinch approach, confinement of the 
plasma is achieved through magnetic tields which 
result from current flow within the plasma itself. 
Heating occurs as a result of current flow and of 
compression of the plasma by the confining field. 
The approach possesses a basic simplicity which 
has great appeal. It does not require elaborate 
or expensive apparatus in order to obtain inter- 
esting experimental information. However, the 
pinch programme has had to cope with severe 
plasma - instability problems. Neutrons have 
been produced in pinch devices under conditions 
which suggest thermonuclear origin. The results 
have been encouraging. Nevertheless it is sober- 
ing to reflect that the number of neutrons pro- 
duced (up to about 100 million per pulse) falls 





*The British programmes of control'ed thermonuclear research 
were described in last week’s issue, page 572. 





*»* showing the broadening of spectral lines at the centre due to increased density and 
the pinch. (Right) Large ‘‘ Columbus II ’’ pinch machine for controlled fusion research at Los Alamos 
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far short of representing the return of as much 
energy as was required to produce them. How- 
ever, the same general situation would exist for 
any device operating at the temperatures which 
appear to have been reached in pinch devices 
thus far. 

As indicated above, the passage of an electric 
current through a fluid conductor, such as a 
plasma, in itself produces a magnetic field which 
acts to constrict or pinch the current channel— 
in this case, the plasma—down to a slender 
filament. For example, if a current is caused to 
build up rapidly in a cylindrical tube containing 
a gas at low pressure, the current will tend to be 
carried in a tubular surface layer or sheath. The 
magnetic field, with circular lines of force con- 
centric with the tube axis, forces the current- 
carrying sheath to move ‘radially inward, 
driving the plasma before it. The constriction 
continues until the magnetic pressure outside the 
sheath is balanced or momentarily exceeded by 
the particle pressure inside the sheath. The 
magnetic field distributes itself in an efficient 
way ; it is highest where it needs to be high— 
adjacent to the plasma—and falls off with increas- 
ing distance from the plasma column. The 
magnetic field intensity is proportional to the 
current ; therefore the magnetic pressure con- 
fining the plasma is proportional to the square 
of the current. It is easy to show that, in order 
to confine plasma at the temperatures and den- 
sities needed for thermonuclear reactions, the 
currents required are very high, of the order of 
millions of amperes. Since it is very difficult to 
provide sustained currents of this magnitude, it 
is customary to operate the experiments on a 
pulse basis through the use of large banks of 
condensers, which can store energy electrically 
and deliver it in an extremely short time. 

Experimenters working with devices of this 
type soon found that the duration of confine- 
ment was severely limited by instabilities. These 
instabilities, hydromagnetic in nature, had in 
fact been predicted by Princeton theoreticians 
before they were recognised experimentally. 
Two of them, the pinch (or “ sausage ’’) and the 
kink instability, are illustrated in Fig. 4 ante. 
Both result from perturbations which cause the 
magnetic pressure to exceed the plasma pressure 
in some localised region and drive the system 
away from equilibrium. In the case of the 
sausage type, the plasma column narrows down 
in a neck and tends to pinch itself off ; in the 
kink type, the plasma can be blown into the wall. 
Sausage instabilities are strongly believed to be 
the source of neutrons observed in the first 
simple dynamic pinch experiments. High local 
electric fields, produced inductively, could 
accelerate a few deuterons to sufficiently high 
velocities so that they could bombard and react 
with other deuterons essentially at rest. It was 
immediately evident that energy release so 
intimately related to instability breakup could 
not lead to useful power. 

Ways were found to stabilise the pinch. It was 
discovered that stability could be greatly en- 
hanced by trapping a relatively weak longitudinal 
magnetic field (with its lines of force parallel to 
the axis) and compressing it along with the 
plasma. This slows down pinch formation time 
and reduces the compression attainable. The 
duration of stable confinement depends on how 
well the magnetic field inside and the field outside 
can be kept separated since they tend to diffuse 
into one another, with disastrous results. Inter- 
mixing of the fields is opposed by high electrical 
conductivity (high electron temperature) in the 
sheath region. The situation is actually a good 
deal more complex than this simple picture 
would indicate, and is the subject of intensive 
study at the laboratories working on pinch 
devices. The stability of pinch discharges also is 
improved if the wall material of the tube is a 
good electrical conductor, or if a conducting 
material is placed around a thin insulating wall. 
Eddy currents then act to repel the plasma if a 
kink develops to push the plasma column toward 
the wall. Comparatively high pressures can be 
sustained momentarily in pinch devices before the 
onset of instabilities. In small devices, pinch 
durations of a few micro-seconds are typical. 
However the high rate of power input which can 
be achieved with these small devices tends to 
compensate for their small size and their brief 
operating cycle. 
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In pinch devices, heating occurs as a result of 
(a) passage of the current (ohmic heating), and 
(6) compressions as the magnetic field drives the 
plasma in toward the axis. In large, slow, low- 
density pinches (a) predominates ; in small, fast, 
high-density pinches (6) is the more important. 
In the fast pinch devices the compression may be 
so rapid that it virtually constitutes shock heat- 
ing. The temperature of a hot plasma may be 
measured or estimated in a number of ways. 
One method makes use of magnetic probes, tiny 
coils of wire encased in quartz and inserted into 
the discharge. These probes are used to deter- 
mine the magnetic field distribution and current 
distribution as functions of time. The plasma 
pressure can then be calculated ; the density 
can be closely estimated, and therefore the 
temperature can be calculated. 

Pinch experiments may be carried out with 
either toroidal or cylindrical tubes. Toroidal 
geometry has the great advantage of eliminating 
problems associated with the ends of tubes. A 
ring of current travels around the tube. The 
current is established by induction. For example, 
a closed iron core is threaded through the hole of 
the torus. When a time-varying current is 
passed through a primary winding on the core, 
an electromotive force is induced in the 
secondary, which consists of the gas in the tube, 
and thereby a current is caused to flow. How- 
ever, the current into the tube cannot continue 
to flow in the same direction indefinitely because 
the current in the primary cannot increase with- 
out limit. Although the toroidal geometry is 
generally preferred, linear tubes have some 
advantages and are therefore used in many 
experiments. However, there are end losses of 
particles to be reckoned with, because the current 
must be passed in through an electrode at one 
end of the tube, and out through the other end. 
There is no magnetic confinement of the plasma 
in the axial direction. Linear devices permit 
experiment at generally higher current levels, 
because the electric fields that can be established 
along the tube by applying a high voltage between 
the two electrodes are greater than can be induced 
in a toroidal tube by the transformer action. 
Also, a cylindrical tube is simpler geometrically 
than a torus, and some kinds of data can be 
interpreted more easily. Linear tubes have been 
used, for example, in attempts to heat plasma 
so rapidly—by brute force, so to speak—that 
thermonuclear conditions can be reached before 
instabilities have had time to develop. 


THE Los ALAMOS PROGRAMME 


The programme at the Los Alamos Scientific 
Laboratory was initiated in 1951 under the 
direction of James L. Tuck. The first experi- 
mental device, a torus called the “‘ Perhapsatron,”’ 
was built in 1952. Since then the name 
** Perhapsatron ’’ has become a generic term for 
the Los Alamos toroidal devices ; linear pinch 
devices belong to the “ Columbus”’ series. 
Presumptive temperatures of several million 
degrees have been attained in some of the dis- 
charges at Los Alamos. Fig. 5 illustrates the 
spectrogram of a pinch of xenon gas in a 
“* Perhapsatron,” showing the broadening of 
spectral lines at the centre due to increased 
density and temperature under the maximum 
compression in the pinch. Neutrons have been 
observed in several devices and the number pro- 
duced per pulse is generally in the range from 
1 to 100 million. Magnetic probe techniques 
have been developed to a high degree of excel- 
lence at Los Alamos. The magnetic field and the 
current density have been determined as functions 
of time, and plasma pressure has been calculated 
in linear pinched discharges and also in toroidal 
discharges, which are more difficult to study. 
This probe method has proved valuable in 
elucidating pinch phenomena. Interesting results 
have been obtained during the past year with a 
high-power pinch apparatus called “‘ Columbus 
IL.”’ In view of the fast rate of growth of 
instabilities in pinch discharges, this device was 
designed to permit the current to reach its 
maximum value in as short a time as possible. 
Voltages of 50kV to 60kV can be applied to the 
ends of the tube, which is 10cm in diameter and 
30cm long. The high voltage and large con- 
denser bank permit reaching a current of 
1,000,000A in about two-millionths of a second. 
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Beginning in 1957, the tube has yielded ne.:trons 
at the rate of 10 to 100 million per pulse. The 
neutron pulse durations are one or two-mill: onths 
of a second. Exhaustive tests were undertaken to 
determine the mode of origin of the neutrons. 
It was found that the neutrons were emitted from 
the gas practically uniformly along the tube, 
except in a small region near the positive elec. 
trode. However, careful measurements cf the 
neutron energy distribution showed that neu trons 
emitted in the direction of the negative electrode 
had slightly higher energies than those coming 
out in the opposite direction. This ind cated 
that at least some of the neutrons were probably 
produced by deuterons travelling at fairly high 
velocities toward the negative electrode, reacting 
either with each other or with deuterons at rest. 
Experiments with this device are continuing, 
Fig. 6 shows a photograph of the ** Columbus I” 
apparatus. 

Interesting experiments also have been con- 
ducted in another linear device, “* Columbus 
S+4.””. The S denotes “* stabilised.” This device 
was constructed to study the effects of greater 
tube diameter and length on the behaviour of 
the discharge. Magnetic probe measurements 
showed that there could be circulating currents 
at certain times during the discharge, with current 
flowing in one direction just inside the tube wall 
and in the opposite direction near the axis. Using 
initial deuterium pressures of 40 microns of 
mercury, the pressure in the pinched discharge 
was observed to rise to about 12 atmospheres 
when the current channel diameter reached its 
minimum. Particle energies of about 300 
electron-volts, corresponding to temperatures of 
about 3,000,000 deg., are believed to have been 
attained. Neutrons are produced in this device. 

Perhaps the most outstanding recent advance 
has been the achievement of an apparently fully 
stable pinch discharge in the “ Perhapsatron 
S-3,’’ which came into operation in December, 
1957. The tube diameter is a little over 2in and 
the diameter of the torus is a little over | ft. 
Under suitable conditions this tube has yielded 
as many as 1,000,000 neutrons per pulse. The 
main burst of neutrons occurred in a time of 
about 2 microseconds, but neytron emission 
continued for a somewhat longer time. The 
putative temperature obtained may be as high 
as 6,000,000 deg., as determined magnetically. 
The neutron yield is consistent with a temperature 
of this magnitude, but is too small to permit 
precise determination of the mode of origin of 
the neutrons. The pinch is observed to stay 
well centred in the tube, with only minor undula- 
tions. “ Perhapsatron S-4,”’ a larger version 
of the S-3 device, is now in operation, while a 
still larger device, the S—S, is in the design stage. 
The S-4 is one of several pinch devices which 
recently was exhibited at Geneva (see THE 
ENGINEER, September 19, page 447). 


THE UNIVERSITY OF CALIFORNIA PROGRAMME 


Pinch studies were initiated at the University 
of California Radiation Laboratory at Berkeley 
during 1952, and at the Livermore Laboratory 
somewhat later. The work at Berkeley led to a 
clear demonstration early in 1955 that the pro- 
duction of neutrons from a simple dynamic pinch 
in deuterium was not due to a thermonuclear 
effect, but resulted rather from acceleration of a 
few deuterons by inductive effects during the 
instability breakup of the pinch column. More 
stable pinch configurations, as contrasted with a 
simple dynamic pinch, are being investigated, 
both at Berkeley and at Livermore. 

Among the promising devices being studied at 
Berkeley are the sheet plasma device or “ Tri- 
axial’’ pinch and the “ Homopolar”’ device. 
The “ Triaxial’’ device, which is illustrated in 
Fig. 7, is a pinch configuration in which a 
cylindrical sheet of plasma is formed by a dis- 
charge in the annular space between two con- 
centric cylindrical conductors. The plasma is 
confined and compressed by the magnetic fields 
created by current flow in the axial or longi- 
tudinal direction, one way in the discharge itself 
and the other direction in the two concentric 
conductors. This device has exhibited an inter- 
esting pattern of plasma oscillations over 4 
period of several microseconds and produces 4 
substantial neutron yield in pure deuterium. 
Studies are in progzess to increase the yield and 
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to determine in detail how the neutrons are 
produced. : ‘ 
The “ Homopolar ”’ device, shown schematic- 
ally in Fig. 8 (and illustrated on page 446, THE 
ENGINEER, September 19), is one in which the 
plasma is compressed into a disc by the radial 
flow of current in a magnetic field which is per- 
pendicular to the direction of current flow. 
Under these conditions, the plasma experiences a 
torque and spins much like the rotor of a disc- 
type homopolar motor. As a result of this 
behaviour, the homopolar device provides a 
means of storing energy, like a very low-induct- 
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The configuration permits a new degree of 
control over the type of magnetic field present 
in the tube as the pinch begins to form. By 
proper choice of the pitch of the spiral on the 
outside conductor and suitable adjustment of 
other parameters, the magnetic fields existing 
just outside and just inside the plasma boundary 
can be caused to develop 
in a way which will 
minimise instabilities. It 
is believed that the 
“‘ sausage’ _ instability 
can be suppressed, so 
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Fig. 7—“‘ Triaxial ’’ sheet plasma pinch apparatus at the University of California 


tion Laboratory 


ance condenser. The long-time stability of the 
rotating plasma of about 100 microseconds 
suggests that the technique may be useful in 
creating and confining a thermonuclear plasma. 
To achieve this goal, however, it is necessary to 
find some satisfactory way of converting the 
relatively well-ordered ion motion, imparted by 
the rotation, into random or turbulent motion. 
Studies with a larger device are being undertaken. 

The Livermore programme has been character- 
ised by a continuing effort to understand the 
mechanism of magnetic shock heating of a 
plasma and the stabilising effect of an axial 
magnetic field on a linear or toroidal pinch. Two 
devices stand out as particularly promising. The 
Screw Dynamic Pinch is a linear device in which 
a cylindrical conductor outside the insulator wall 
is cut with helical or spiral slots, as shown in 
Fig. 9. The current flowing in this conductor— 
the same current as that flowing in the tube but 
oppositely directed—thus follows a helical path. 
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Fig. 8—‘‘ Homopolar ”’ plasma compression apparatus 
at the University of California Radiation Laboratory 
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that a “ corkscrew ’’ instability, which is norm- 
ally slow to develop, will be predominant. If 
this can be accomplished, it is expected that 
thermonuclear temperatures will be reached 
before plasma instabilities develop. The mag- 
netically stabilised toroidal pinch is believed by 





‘ig. 10—Magnetically stabilised toroidal pinch machine at the University of California Radiation Laboratory 
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the Livermore group to be the most promising 
of the pinch configurations for the ultimate 
attainment of controlled thermonuclear power, 
and such a device is shown in Fig. 10. The dis- 
charge is stabilised through the use of a conduct- 
ing tube and the presence of an initial axial 
magnetic field. Several sizes of small, magnetic- 
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Fig. 9—‘‘ Screw Dynamic Pinch ”’ linear pinch apparatus at the University of 
California Radiation Laboratory 


ally stabilised toroidal pinch tubes, up to 10in 
in bore diameter, have been operated. 


( To be continued ) 


Metal Sputtering and Printed Circuits 


RECENT research into cathode metal sputtering 
at Bell Telephone Laboratories indicates that 
this century-old process may be useful in pro- 
ducing precision printed circuits for modern 
communication equipment. It is possible that 
entire circuits, including resistors, capacitors, 
and leads, may be laid down by this ‘technique, 
in which ionised gas molecules bombard a 
cathode, dislodging atoms of metal which then 
redeposit on nearby surfaces. Bell Laboratories 
have produced thin films of a number of electric- 
ally interesting high - melting - point metals. 
Tantalum and titanium for example, melting at 
3000 deg. and 1670 deg. Cent. respectively, 
can be laid down in films which show sufficiently 
high resistivity to be useful as resistors in printed 
circuits. With proper masking of the substrate, 
lines and patterns of practically any desired 
shape and size can be formed, ranging in width 
down to a few mils. These sputtered films 
generally are between a few hundred and-a few 
thousand angstroms thick and the film thickness 
can be controlled accurately. Alloys such as 
those of nickel-copper and nickel-chromium can 
be sputtered without difficulty. 

“ Printed ’’ capacitors have also been produced 
by Bell Laboratories by a combination of sputter- 
ing and chemical methods. A tantalum film of 
the proper shape and size is first sputtered on to 
the substrate and then anodically oxidised to 
form a tantalum oxide dielectric film. The 
counter-electrode, a film of gold, can then be 
evaporated on to the dielectric to form the 
completed capacitor “‘ sandwich.”’ Copper leads 
can be sputtered without difficulty to connect 
the various components. The technique is 
attractive since it eliminates the need of any 
organic adhesives. In cathode sputtering, a 
plate of the metal to be deposited is used 
as a cathode. The substrate on which the 
film is to be deposited is placed on a table close 
to the cathode. After evacuation, argon or other 
suitable gas is introduced and maintained at a 
pressure of approximately 20 to 40 microns. 
When a voltage is applied, ionised atoms of the 
gas bombard the cathode, dislodging metal atoms 
or clusters of atoms, which then deposit on the 
substrate. 

In “reactive sputtering,” films of inorganic 
compounds are formed by introducing a small 
controlled amount of a reactive gas such as 
oxygen, nitrogen, or hydrogen sulphide into the 
apparatus. Oxides, nitrides, and sulphides of a 
number of metals can be formed in this way. 
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Appointments 

Mr. H. McPuie has been appointed administration 
controller to Charles Churchill and Co., Ltd. 

Mr. ROBERT WAYNE DEVEREUX has been appointed 
sales manager of Warwick Production Company, 
Ltd. 

FouNDRY SERVICES INTERNATIONAL, Ltd., announces 
that Mr. G. J. N. Cherry has been appointed a 
director. 

Lorp WILLIAMS has been reappointed as a part- 
time member of the London Tranport Executive for a 
further three years. 

Mr. H. S. ParsLow has been appointed sales 
organiser and manager of the Accurate Recording 
Instrument Company. 

Mr. J. H.-PROLE has been appointed assistant 
manager of the mechanical handling division of 
Babcock and Wilcox, Ltd. 

Tue HAWKER SIDDELEY Group has announced the 
appointment of Brigadier L. L. Cross as public 
relations officer to the group. 

Dr. HAROLD Moore has been elected an honorary 
member of the Iron and Steel Institute. He has been 
a member for fifty-seven years. 

Tue BritIsH TRANSPORT COMMISSION has appointed 
Mr. F. J. Lane, M.LE.E., as a further member of its 
panel of consulting engineers. 

THE MINISTRY OF TRANSPORT AND CIVIL AVIATION 
has appointed Mr. A. Witcomb Smith, M.L 
Mech.E., as a member of the Air Transport Advisory 
Council. 

THE PURCHASING OFFICERS’ ASSOCIATION announces 
that Mr. Charles Frederick Huebner has been elected 
president, and Mr. Walter H. Parry, national chair- 
man, for the year 1958/59. 

Dr. R. F. Wess has joined the staff of C.I.B.A. 
(A.R.L.), Ltd. He will direct the activities of a 
number of specialist groups engaged in long-term 
research in new plastics materials. 

Tue ROYAL INSTITUTION OF CHARTERED SURVEYORS 
has appointed Rear-Admiral P. W. Burnett to be 
secretary of the institution, in succession to Sir 
Alexander Killick, who- will reach retiring age next 
spring. 

HEAD WRIGHTSON AND Co., Ltd., announces that 
Mr. Norman Addison, commercial director. of Head 
Wrightson Iron Foundries, Ltd., has been appointed 
director and general manager of the subsidiary 
company. 

THE DEPARTMENT OF SCIENTIFIC AND INDUSTRIAL 
RESEARCH has announced that Vice-Admiral Sir 
Frank Mason, M.I.Mech.E., M.I.Mar.E., has been 
appointed a member of the Council for Scientific and 
Industrial Research. 

J. D. Crozier AND PARTNERS, Ltd., announces 
that Mr. F. C. Thornley has been appointed managing 
director, in succession to Mr. J. D. Crozier, who has 
retired from the position. Mr. Crozier is to continue 
as chairman of the company. 

BritisH TIMKEN, Ltd., announces that Mr. I. F. 
Fisher has been appointed general works manager, 
responsible for the management of the factories at 
Duston and Daventry. Mr. S. H. Jakeman has been 
appointed works manager at Duston. 

G. A. HARVEY AND Co. (Lonpon), Ltd., announces 
that Mr. H. E. Cooper has been appointed managing 
director and Mr. I. A. Marriott has been appointed 
to succeed Mr. P. T. Bliss as sales director. Mr. 
Bliss, who has been with the company for fifty years, 
is to retire on December 31. 

CROMPTON PARKINSON, Ltd., has announced that 
Mr. P. D. Osborn, A.M.LE.E., has assumed complete 
responsibility for the sale of motors produced at its 
Guiseley factory. He will continue to represent the 
company in trade association matters. Mr. C. J. 
Teasdel has been appointed product sales manager, 
Chelmsford machines, covering large motors, d.c. 
marine motors, generators and alternators. 


Business Announcements 


CHARLTON, WEDDLE AND Co., Lid., Manors 
Works, Newcastle upon Tyne, has opened a London 
office at 34, Crutched Friars, E.C.3 (telephone, Royal 
1576). 

Mr. FRANK PERKINS, chairman and joint managing 
director of F. Perkins, Ltd., is on a good-will and 
fact-finding visit to Turkey, Greece, Italy, Malta and 
the Middle East. 

Mr. J. W. C. MILLIGAN, managing director of 
Southern Areas Electric Corporation, Ltd., is making 
a tour of North America. He is examining technical 
and sales problems associated with the Group’s 
products. 


THE NORTHERN IRELAND DEVELOPMENT COUNCIL 
has announced that Camco Incorporated, of Houston, 
Texas, U.S.A., is to establish a wholly-owned sub- 
sidiary in Belfast. 

RUSSELL NEWBERY AND Co., Ltd., Dagenham, 
Essex, has appointed Raw and Partner, Greendale 
Road, Woolton, Liverpool, as its sales agents for 
Lancashire and Cheshire. 


British INSULATED CALLENDER’S CABLES, Ltd., 
states that with effect from October 20, the address 
of its Worcester branch will be 4, Charles Street, 
Worcester (telephone, Worcester 2070). 


ALFRED HERBERT, Ltd., Edgwick Works, Coventry, 
announces that it has been appointed sole distributor 
in the British Isles for measuring and inspection 
equipment made by Censor of Liechtenstein. 


TAYLOR, TAYLOR AND Hopson, Ltd., are to hold 
an exhibition of precision measuring equipment and 
engraving/milling machines and accessories at the 
Grand Hotel, Charing Cross, Glasgow, C.3, from 
November 17 to 22, inclusive. 


ProTOLite, Ltd., states that, as from October 27, 
its main office will be transferred from Central House, 
Upper Woburn Place, London, W.C.1, to the pre- 
mises of its parent company, Murex, Ltd., Rainham, 
Essex (telephone, Rainham, Essex, 3322). 


INTERNATIONAL HARVESTER COMPANY OF AUSTRA- 
LIA Pry., Ltd., has announced the purchase of Fowler 
Engineering Pty., Ltd. The new plant is to be used 
for the manufacture of International Harvester’s 
construction and earth-moving equipment in Aus- 

ia. 


NEWTON, CHAMBERS AND Co., Ltd., Thorncliffe, 
near Sheffield, has made an agreement with Gottfried 
Bischoff, K.G., of Essen, Germany, providing for the 
sale, manufacture and installation within the United 
Kingdom and Eire, by Newton Chambers of Bischoff 
plant and equipment. 


SyKEs MACHINE Too. Company, Ltd., Staines, 
Middlesex, has been appointed by Schiess A.G., 
Diisseldorf-Oberkassel, as sole British agent for 
Schiess type R.F. precision gear hobbing machines, 
R.F.W. horizontal pinion hobbing machines and 
type R.S.20 vertical gear shaping machines. 


CAUSEWAY REINFORCEMENT, Ltd., 66, Victoria 
Street, London, S.W.1, states that it has appointed 
William Dickinson and Co., Ltd., Proctor House, 
Newcastle upon Tyne, as its northern representative 
for “* Hexmetal’’ armouring for roads and linings 
in oil refineries and all types of industrial plant. 


‘THE AUTOMATIC TELEPHONE AND ELECTRIC Com- 
PANY, Ltd., states that an agreement has been signed 
with the East African Posts and Telecommunications 
Administration, covering the provision of switching 
equipment for public telephone exchanges. The 
agreement embraces Kenya, Uganda and Tanganyika. 


THe British ALUMINIUM ComPANY, Ltd., announces 
that its resident representative in Australia, Mr. 
E. A. Langham, is returning to the United Kingdom 
early in 1959 ; he will be succeeded by Mr. G. A. 
Daniels. Mr. J. W. G. Emery, the company’s 
Malayan area representative, will become Pacific area 
representative on the return of Mr. Langham. 


DuNLoPp RuBBER COMPANY, Ltd., states that indus- 
trial wire braid hose; formerly handled by the aviation 
division, will in future be the responsibility of a 
newly-formed department at the Dunlop factory at 
St. George’s Road, Coventry. Mr..A. J. Williams 
has been appointed sales manager for the general 
hose department, and Mr. G. R. Prosser has been 
appointed sales manager of the industrial wire braid 
department. 


VICKERS-ARMSTRONGS INCORPORATED, Arlington, 
Virginia, U.S.A., states that it has been granted 
exclusive selling rights in the U.S.A. for all aviation 
products of Smiths Aircraft Instruments, Ltd., 
England, and other companies of the S. Smith and 
Sons (England), Ltd., group, including Kelvin and 
Hughes, Ltd., and Waymouth Gauges and Instru- 
ments, Ltd. Technical service is to be handled by a 
representative of Smiths Aircraft Instruments, Ltd., 
based at the Vickers-Armstrongs Incorporated 
premises at 399, Jefferson Davis Highway, Arlington, 
Virginia, U.S.A. 

Vickers, Ltd., announces that a new company, 
Vickers-McKay, Ltd., Vickers House, Broadway, 
Westminster, London, S.W.1, has been formed by 
the McKay Machine Company, Youngstown, Ohio, 
U.S.A., Vickers-Armstro (Engineers), Ltd., and 
Rockwell Machine Tool Company, Ltd., to manu- 
facture in the United Kingdom and market through- 
out the world a wide range of McKay machinery. 
The directors of the company are Mr. R. Wonfor 
(chairman), Mr. W. M. Briggs, Mr. C. E. Rockwell 
and Mr. A. J. Wardle, Jr. The machinery will be 


manufactured in this country at the works of Vickers. 
Armstrongs -(Engineers), Ltd., and sales will be 
carried out by Rockwell Machine Tool Con pany 
Ltd., Welsh Harp, Edgware Road, London, N.\V.2°’ 


ELLIOTT-AUTOMATION GROUP announces that jts 
subsidiary company, Associated Automation, Ltd 
has signed agreements with the Farris Engircering 
Corporation, New Jersey, and the Farris Flexible 
Valve Corporation. A new company, Farris Engin. 
eering, Ltd., has been formed to manufacture and 
sell in Europe, the British Commonwealth (except 
Canada) and the Middle East, Farris safety-relie 
valves and pinch-type ‘“‘ Flex Valves.” Mr. H.R 
Walton and Mr. A. M. Reid have been appointed 
directors of the new company. 


Contracts 


THE British THOMSON-HousTON Export Company 
has received an order worth £2,250,000 from 
Fuerzas Electricas de Cataluna, of Barcelona, covering 
a 60MW steam turbo-alternator, boilers and all 
auxiliary equipment. The sub-contractor for the 
boilers is John Thompson Water Tube Boilers, Ltd. 
of Wolverhampton, and Balfour Beatty is the sub. 
contractor for all civil engineering design and general 
layout. The steam turbo-alternator will be made in 
ear § the works of the A.E.I. Turbine-Generator 

ivision. 


GEORGE FLETCHER AND Co., of Derby, has received 
an order valued at nearly £300,000 from Sir J. L, 
Hulett and Sons, Ltd., for a cane mill tandem for 
a new factory at Mhlume in Swaziland. This factory 
is a joint venture of the Colonial Development Cor- 
poration and Sir J. L. Hulett and Sons, and wil] 
involve an extensive irrigation scheme, the conversion 
of a big acreage of virgin land to cane growing, and 
the erection of a cane sugar factory. The mill tandem 
consists of six three-roller cane crushing mills, 
34in by 66in, complete with intercarriers, driven by 
six single-stage steam turbines, each developing 
632 b.h.p. at full load. 


Miscellanea 


UNION-CasTLE LineR.—The Union-Castle Mail 
Steamship Company, Ltd., announces that the liner 
“Pendennis Castle,” which has a length overall of 
765ft by 83ft 6in beam and a gross tonnage of 29,000 
is nearing completion at the Belfast yard of Harland 
and Wolff, Ltd., and will undergo trials on October 28, 
and will sail on her maiden voyage from Southampton 
on New Year’s Day, 1959. 

MaupsLay Socitety.—Some fifty members and 
guests attended the luncheon in London which 
preceded the annual meeting of the Maudslay 
Society. In proposing the toast of the society, Lord 
Falmouth said that the boldness and vision of the 
great British engineers of the past provided an 
example to our engineers who are now facing the 
challenge of industrial competition with other 
countries. Although countries like the U.S.A. and 
U.S.S.R. were producing scientists and engineers in 
greater numbers than Britain, we should aim at 
quality in training to offset this advantage in numbers, 
and the possibility of training more women for 
engineering and scientific research should be con- 
sidered seriously. In responding to the toast, the 
president of the Society, Major J. Rennie Maudslay, 
stressed the importance of its work in providing 
financial assistance to young engineers in furthering 
their technical training. During the luncheon, 
scholarships to the value of £100 were awarded to 
Mr. J. I. Langford and Mr. F. J. Thomas. 


_Foor Switcues.—Industrial heavy-duty dust- and 
oil-tight foot switches introduced recently by Square 
D, Ltd. 100, Aldersgate Street, London, E.C.1, 
are available in twelve different models, incorporating 
circuit arrangements up to two normally open and 
two normally closed poles. Double-throw construc- 
tion is incorporated between normally open and 
normally closed poles to make the switches particu- 
larly useful on press control applications where the 
non-repeat feature is desirable, Contact operation is 
snap action and the trip point is adjustable with 
respect to the foot pedal position. Two-stage arrange- 
ments are available in several models and have a 
distinct “ feel ’* between the first and second stages. 
Mechanically latched switches are available to provide 


maintained contact in either stage of two-sta 
models, in addition to latching on single-stage types. 
Latching is controlled by a small auxiliary side pedal. 


The switch enclosures are of cast aluminium and are 
gasketed to provide oil and dust-tight construction. 
A lin diameter B.S. conduit entrance is provided in 
the rear of the switch and three mounting holes 
permit permanent floor or machine mounting when 
required. The operating pedal is deeply grooved to 
minimise slipping. 
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British Patent Specifications 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. When an 

ment is not illustrated the specification is without drawings. 
The dose first given is the date of application ; e, 
at the end of the abr , is the date of publication of the 
complete specification, Copies of ications may be obtained 
at the Patent Office Sales Branch, 15, Southampton Buildings, 

Ci Lane, W.C.2, 3s. 6d, each, 


BEARINGS AND SUPPORTS 


901,505. May 10, 1955.—PLaIN BEARINGS, The 
English Electric Company, Ltd., Queens House, 
28, Kingsway, London, W.C.2.  (dnventor : 
John William Smith.) 
The invention relates to plain ings comprising 
a number of circumferential s, for example for 
the vertical shafts of hydraulic turbines or pumps, 
made self-lubricating by the viscosity drag of the 
rotating surface pumping lubricating oil from a 
sump into peripheral grooves provided in the surface 
of the bearing pads from where the oil is discharged 
in the direction of rotation at the end of each pad. 
According to the invention the peripheral groove in 
each bearing pad is in communication with the oil 
sump at both ends through a non-return valve open- 
ing inwardly, and to the interstitial space between 
adjacent bearing pads through a non-return valve 
opening outwardly. Depending on the direction of 
rotation, the non-return inlet valve at the rear end 
of each groove will be opened by the viscosity drag 
of the oil and the non-return discharge valve at the 
forward end will be opened by the oil pressure build- 
ing up in the groove, the two other non-return valves 
being closed. As the drawing shows the shaft A 
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has an integral collar B which is journalled in the 
pads C of a guide bearing D. These pads and the 
collar dip into an annular lubricating oil sump E 
which has an internal sleeve F. Each pad C has on 
its bearing surface near its lower edge a peripheral 
groove G which communicates through short radial 
bores H at each end with a short vertical duct J and 
with a short horizontal duct K. The ducts lead to 
the interstices between adjacent bearing pads C 
which are on top in open communication with an 
annular upper oil reservoir L surrounding the shaft 
A, and are closed at the bottom by an annular plate 
M. Leaf springs N are non-return valves opening 
outwardly from the ducts K towards the interstices 
under a pressure building up in the grooves G by 
viscosity action, as indicated in the lower views. The 
vertical ducts J lead through non-return ball valves 
O arranged in the annular plate M to the sump E. 
In the bottom view it is indicated that the valve O, 
which is at the rear of a pad in the sense of rotation 
of the arrow, is opened by the suction effect of the 
viscosity drag set up in the groove G, while the valve 
at the forward end is closed by the internal 
pressure. When the rotation of the shaft A is 
reversed, those non-return valves shown open in the 
lower views are automatically closed, and those 
shown closed are opened. This viscosity pump 
arran t accordingly acts self-lubricating in both 
directions of rotation.— September 17, 1958. 


SAFETY DEVICES 
801,668. January 13, 1956.—ScrREw LOCKING 
Device, C.A.V., Ltd., Warple Way, Acton, 
London, W.3. (Jnventor: Fraser Mackie 


Evans.) = : ; ; 
For some purposes it is essential to obviate acci- 


dental slackening of a clamping screw, especially 


THE ENGINEER 


when a part of a mechanism, for example a centri- 
fugal governor mounted on the associated spindle, 
is secured between the sleeve and spindle by the 
action of the screw. The object of the invention is 
to provide a simple device for reliably locking the 
clamping screw. In one example of a mechanism of 
the form above described, and required for use in a 
liquid fuel injection pump for an internal combustion 
engine as illustrated by the drawing, the rotary 
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actuating spindle A of the pump has mounted on it 
a centrifugal speed governor. At one end this spindle 
is externally splined and is engaged with one end of 
an ini ly splined sleeve B. A part C of the 
governor is clamped between one end of the sleeve 
and a shoulder D on the spindle, by a screw E in 
an axial hole in one end of the spindle and provided 
with a head F or washer which abuts against an 
internal shoulder G in the sleeve. The outer end of 
the sleeve is engaged by one end of an externally 
splined driving spindle H. In this example, the part 
C of the governor carries centrifugally operable 
parts J which by their pivotal movement can actuate 
a slidable sleeve K on the spindle A, the sleeve K 
serving to transmit movement from the governor to 
a pump output control mechanism. In one manner 
of securing the clamping screw E in accordance with 
the invention, the head of this screw has formed in 
it an axial hole of polygonal form, and this hole is 
occupied by a correspondingly shaped head L on 
a coupling screw M in an axial hole in the adjacent 
end of the driving spindle H. Preferably, and as 
shown, the hole in the driving spindle is counter- 
bored to accommodate a tubular distance piece N 
through which the coupling screw M extends and 
which, when the latter is tightened with its head 
bearing against the adjacent end of the distance 
piece, affords sufficient resiliency to permit alignment 
of the flats on the head of the coupling screw with 
those of the polygonal hole in the head of the clamp- 
ing-screw E. The arrangement is such that after the 
clamping screw has been tightened the coupling 
screw is adjusted to a position in which its head can 
be engaged with the polygonal hole in the clamping 
screw when the spindle H is engaged with the sleeve 
B. As the spindle has no angular freedom relatively 
to the sleeve, the coupling screw effectively prevents 
accidental slackening of the clamping screw.— 
September 17, 1958. 


ELECTRICAL ENGINEERING 


796,970. February 28, 1956.—THE COooLING oF 
Excectric Motors, Sumo Pumps, Ltd., and 
Louis Bertram Henry Hallett, both of 

_ Crawley, Sussex. 
According to the invention, liquid-coolant circuits 
are provided around the stator-lamination pack and 
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a passages along the inside of the stator 
being formed, at least in part, by hollow channel- 
shaped wedges in the winding slots and passages 


casing and end rings 
rotor in outline only at E. The turns of the stator 
winding are accommodated in i 
insulation G and closed by hollow or channel-shaped 
fibre- wedges H which are lodged in the tapering 
mouths J of the slots. A thin metal cylinder K lines 
the inside of the stator pack A. Longitudinal oil- 
ere — L at the a of the stator are 
ormed in ollow wedges. wedges are 
closed on themselves on the radially inner side, as 
are the wedges H, the passages L are formed wholly 
in them. If the wedges are open on the radially inner 
side, the passages are formed partly in the wedges 
and partly in the mouths of the slots, closure on the 
inner side being effected by the cylinder K. On the 
outside of the stator pack A and inside the casing C, 
longitudinal passages M are provided by relatively 
wide shallow slots formed in the outer surface of the 
pack, for example by notching the laminations at 
their outer periphery. Beyond the ends of the pack 
A, connecting passages N or spaces extend around the 
end turns of the stator winding B. The slots M in 
the outside of the pack may be disposed on the same 
radii as the wedges H or, preferably and as shown 
in the right-hand view between the radii. In the 
operating position of the motor, with its axis vertical, 
oil ascends in the passages L, as it takes up heat, and 
descends in the slots M, as it gives up the heat 
through the casing C. This oil flow is indicated 
arrows in the left-hand view.—June 25, 1958. 


801,079. December 31, 1954.—ELECTRICAL STORAGE 
BATTERIES, Pritchett and Gold and E.P.S. Com- 
pany, Ltd., Dagenham Dock, Essex. (Inventor : 
Edward Spence Chapman.) 

In Patent No. 662,604 a battery is described com- 
prising a number of separate cells the containers of 
which embody grooves for accommodating short 
straight electrically connecting bars of lead or lead 
alloy with means for electrical connection to the 
respective plate bridges and with insulating material 
adapted mechanically to engage and to be sealed to 
grooves provided in adjacent walls of adjacent cell 
casings. The object of the present invention is to 
apply certain features of this design to a battery in 
which the cells form part of a monobloc container: 
As illustrated by the drawing, each of the partitions 
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A separating adjacent cells B in a monobloc electrical 
storage battery container C is provided with a U- 
shaped groove D through which a connecting bar E 
of lead or lead alloy is adapted to pass for connecting 
plate bridges in adjacent cells. The centre portion of 
each bar is embodied in a block of insulating material 
comprising polystyrene or other suitable plastic. 
This block is so shaped as to constitute a central part 
F of dimensions such as to fill the partition groove D 
and also to constitute two side plates G and H for 
respectively abutting the two side faces of a partition 
A. The side plates are such that the plates overlap 
the edges of the groove. End connection terminals 
J are provided on short bars K encircled by rings or 
panels ZL of insulating material, An inverted cup- 
shaped cover M is provided for each cell which is a 
press fit within the upper end of the casing C. Each 
cover is provided with a suitable detachable plug N 
which may be non-spill or approximately non-spill. 
When lowering a bar into position, the complemen- 
tary faces on the block and partition or end wall are 
cemented to one another by a suitable cement, e.g. a 
solution of 6 per cent polystyrene in toluene in the 
case where: polystyrene is used for composing the 
casing. If desired, the side faces of the partitions in 
the vicinity of the groove may be slightly recessed to 
receive the side plates G and H forming part of the 
block referred to above. After burning-on the 
connecting bars E to the plate bridges O the covers 
M of Mans — are — _ Position after applying 
a suitable cement to engaging ‘aces.— 
September 10, 1958. ~~ 
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n Launches and Trial Trips 


FraNcoysE De Grace, pilot ship; built by 
Chantiers Augustin Normand for the Pilots of Le 
Havre ; length between perpendiculars 126ft 4in, 
breadth moulded 24ft 34in., depth to upper deck 
20ft 24in, mean draught 10ft 10in., speed loaded 13 
knots, radius of action 1750 miles ; two 600 h.p. 
twelve-cylinder, single-acting, four-stroke diesel 
engines coupled to generators, two 500 h.p. electric 
propulsion motors. Trial, July 


PERREGAUX, cargo ship; built by the Ateliers 
et Chantiers de Bretagne for the Union Industrielle 
et Maritime ; length between perpendiculars 277ft 3in 
breadth moulded 43ft 8in, depth to upper deck 
25ft 74in, deadweight 2900 tons; two S.E.M.T.- 
Pielstick four-stroke diesel engines, each of 1920 h.p. 
at 420 r.p.m. coupled to a single shaft. Trial, July 12. 


Kinc Murnos, cargo liner; built by the Ateliers 
et Chantiers de France for Greek owners ; length 
between perpendiculars 485ft 7in, breadth moulded 
64ft 114in, depth to shelter deck 41ft, deadweight 
14,560 tons on 30ft 6in draught closed shelter, 12,732 
tons on 27ft 2in draught open shelter ; displace- 
ment 20,695 tons; trial speed 16 knots ; three 
200kW diesel generators; Sulzer “ 11.SD.72” 
two-stroke, single-acting diesel engine, 7700 h.p. at 
125 r.p.m. Trial, July. 


SAINT THIERRY, oil tanker ; built by the Forges 
et Chantiers de la Gironde for the Compagnie 
Francaise d’Armement Maritime ; length between 

perpendiculars 543ft 6in, breadth moulded 73ft 10in, 
depth 40ft 4in, summer draught 31ft, deadweight 
20,580 tons; three 270kW, 440V, 60 c/s diesel- 
driven alternators ; ; trial speed at load draught 15-7 
knots ; Burmeister and Wain Mark 774 VTBF 160 
supercharged diesel engine built by the Forges et 
Ateliers du Creusot (Schneider), 8750 service h.p. at 
115 r.p.m., two Foster-Wheeler boilers and one 
Spanner boiler. Trial, August. 


CAIRNFORTH, closed shelter deck cargo ship ; 
built by the Burntisland Shipbuilding Company, 
Ltd., for the Cairn Line of Steamships, Ltd., length 
between perpendiculars 430ft, beam moulded 
59ft 94in ; depth moulded 38ft 6in, draught 27ft 6in ; 
10,700 tons deadweight ; five holds, steam deck 
machinery; three 40kW steam-driven generating sets ; 
Hawthorn-Doxford four-cylinder, opposed- -piston 
oil engine, 4400 b.h.p., two horizontal multi-tubular 
boilers. Launch, August 15. 


CATANIAN, cargo ship; built by Henry Robb, 
Ltd., for Ellerman Lines, Ltd.; length between per- 
pendiculars 250ft, breadth moulded 42ft 6in, depth 
moulded to shelter deck 23ft 6in, deadweight 1590 tons 
on 14ft 10in draught ; electric winches, three holds ; 
three 100kW diesel-driven generators ; Clark-Sulzer 
seven-cylinder, two-stroke diesel engine, 2100 b.h.p. 
at 225 r.p.m. Trial, August 29. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this ofice not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Sat., Oct. 18.—OxFORD AND Districts BRANCH : St. John’s Hall, 
Marston Street, Oxford, “‘ The Organisation of the A.S.E.E., 
E. A. Bromfield, 7 p.m. 

Tues., Oct. 21.—ALDERSHOT AND Districts BRANCH : Red Cross 
Hail, High Street, Aldershot, ““What Do You Know ?’’ 
8.45 p.m. 3% LONDON NATIONAL LEcTuRE : Lecture Theatre, 
Institution of Electrical Engineers, Savoy Place, London, 
W.C.2, Presidential Address, Sir Josiah Eccles, 6.30 p.m. 
%& STOKE AND CREWE BRANCH : Victoria Hall, Hanley, 
Haldane Regional Lecture, “‘ ZETA,’’ R. S. Pease, 7:30 p .m. 

Wed., Oct. 22.—NOTTINGHAM BRANCH : Mechanic’s Institution, 
Trinity Square, Nottingham, “Mineral Insulated Cables 
for Wiring and Heating,”’ R. J. Cotton, 7.30 p.m. 

Thurs., Oct. 23.—SouTH LONDON BRANCH : Greyhound Hotel, 
High Street, Croydon, “ Electronics in Industry,” 8 p.m. 


BRITISH EMPLOYERS’ CONFEDERATION 


To-day, Oct. 17.—Church House, Westminster, London, 
S.W.1, Conference on “‘ Industrial Relations.”’ 


BRITISH INSTITUTE OF MANAGEMENT 


Tues., Oct. 21.—Connaught Rooms, Holborn, W.C.2, One-Day 
Conference on “‘ Computers : Top Management Appraisal. = 


BRITISH INSTITUTION OF RADIO ENGINEERS 


Thurs., Oct. 23.—ScotTtisH SECTION : Institution of Enginee: 
and Shipbuilders, 39, Elmbank Crescent, Glasgow, “ Flight 
— of Airborne Electronic Equipment,”’ N. G. Hinkley, 


Tp 

Fri., “Oct. 24.—ScotTTisH SECTION: Department of Natural 
Philosophy, The University, Edinburgh, a TF light Evaluation of 
Airborne Electronic Equipment,’’ N. G. Hinkley, 7 p.m. 


COMBUSTION ENGINEERING ASSOCIATION 


Wed., Oct. 22.—MIDLAND REGION : Birmingham Exchange and 
Engineering Centre, Stephenson Place, Birmingham, 2, “ Dust 
Collecting Plant for Industrial Boilers,’’ D. G. Hill, 10 a.m. 

Thurs., Oct. 23. RN REGION: St. Ermins Hotel, West- 

minster, London, S.W.1, “‘ Operating Problems in the Use of 

Solid and Liquid Fuels in the Southern Area,’ H. Kinsey, 

10:30 a.m.; Brains Trust, “Do Training and _ Incentive 

Schemes for Boiler Operators Pay Dividends ?’’ 2.30 p.m. 
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ILLUMINATING ENGINEERING SOCIETY 


“Brito ol: a - arg re my oe nie, 
ke ation to Modern and Roofs. 

Leon Mg pe ings 

Tues., Oct et i > CENTRE: Merseyside and North 
peer Electricity Board Industrial Development Centre, Liver- 

1, Chairman’s Address, T. Jones, 6 p.m. 
Pe nay "Oct. 27.—LegICESTER CENTRE: Demonstration Theatre, 
East Midlands ae, mane, Charles Street, Leicester, 

“* Shop Lighting,”’ J. R. Just, 7 p.m. 


INCORPORATED PLANT ENGINEERS 


To-day, Oct. 17.—BiIRMINGHAM BRANCH : Imperial Hotel, Temple 

= Birmingham, “‘ Giant Earth Mover Tyres,’’ W. Wortley, 
.30 p.m. 

Thurs., Oct, 23.—MERSEYSIDE AND NORTH WALES BRANCH : The 
Blossoms, Chester, ‘‘ Deltic Locomotive,”’ P. Martin, 7.15 p.m. 

Mon., Oct. 27.—-WesT AND East YORKSHIRE BRANCH: Fuel 
Depa rtment Lecture These New Building, The University, 
iaeie, “ Atomic En "R'E, Jackson, beg Fi a 

Tues., Oct. 28.—SouTH ‘ALES BRANCH : South Wales Engineers, 
Institute, Park Place, “Cardiff “ The Clean Air Act and 
Effluents,’’ A. S. Minton, 7.30 p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 


Tues., Oct. 21.—East ANGLIAN SECTION : Visit to Lake and Elliot, 
Ltd., Braintree, Essex, 2.15 p.m., followed by Presidentiai 
Evening. y& SLOUGH SECTION : Lecture Theatre, High Duty 
Alloys, Ltd., Slough, “‘ Modern Developments in Aluminium- 

Casting Alloys,’ H. J. Proffitt, 7.30 p.m. 

Wed., Oct. al ps a BRANCH : Constitutional Club, North- 
umberland Avenue, London, W.C.2, “‘ Solidification of Cast 
o and its Effect on Structure and Properties,” H. Morrogh, 

.30 p.m. 


INSTITUTE OF MARINE ENGINEERS 


Mon., O: ct. 20.—WeEsT OF ENGLAND SECTION: Grand Hotel, 
Bristol, “* Metal me and —— Rubber Coating for 
the Prevention of Corrosion,”’ J. H. Payne, p.m. 

Wed., Oct. 22.—MERSEYSIDE AND NorTH WESTERN SECTION : 
Central College of Further Education, Barrow-in-Furness, 
“Diesel Hydraulic Propulsion,” F. J. .Mayor, 2.15 p.m. 


¥* ScottisH SECTION: Institution of Engineers and Ship- 
builders, 39, Elmbank Crescent, Glasgow, C2. 2, “* Notes for the 
Junior Engi on tion of Marine Machinery,” R.M. 


Dunshea, 7.30 p.m. UTH WALES SECTION : South Wales 
Institute of Engineers, Park Place, Cardiff, ‘‘ Conversion of the 
. yer,’ M. R. L. Hayes, 7 p.m. 

Thurs., Oct. 23.—KINGSTON UPON HULL AND East MIDLANDS 
SecTION : Royal Station Hotel, Kingston upon Hull, “ Gas 
Turbines for Industrial and Marine Applications,’’ W. C. 
Vickers, 7.30 p.m. INFORMAL MEETING : Memorial 
=e 76, Mark Lane, don, E.C.3, Discussion on “‘ Deck 
and Engine Auxiliaries,” * introduced by D. W. Malim, 5.30 p.m. 

Tues., Oct. 28.—NortH East Coast SECTION: Stephenson 
Building, King’s College, Claremont Road, Newcastle 

“Petroleum R E. H. Wild, 4 p.m. 

: Memorial Building, 76, Mark Lane, 

London, E.C.3, “‘ Some Recent Developments in Fiat Marine 

Engines,”’ Dott. Ing. R. de Pieri, 5.30 p.m. 


INSTITUTE OF NAVIGATION 


Wed., Oct. 22.—Royal phical Society, 1, Kensington 
Gore, London, S.W.7, “ the Beaten Track,”’ 11.30 a.m. 


INSTITUTE OF PETROLEUM 
Thurs., Oct. 23.—LONDON BRANCH : 61, New Cavendish Street, 
London, W.1, “‘ The Petroleum Industry in 2000 a.p.,’’ E. S. 
Sellers, 6 p.m. 


INSTITUTE OF ROAD TRANSPORT ENGINEERS 


Mon., Oct. 27.—ScottisH CENTRE : North British Hotel, Princes 
Street, Edinburgh, “‘ Research on the Testing and Performance 
of Commercial Vehicle Brakes,” R. D. Lister, 7.30 p.m. 


INSTITUTION OF BRITISH AGRICULTURAL 
ENGINEERS 
Mon., Oct. 20.—NORTHERN CENTRE: North-Eastern Board's 
Lecture Theatre, Carliol House, Newcastle upon Tyne, “‘Rotary 
Cultivation,”’ H. Fail, 6.45 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS 


Sat., Oct. 18.—MtDLANDS BRANCH : Technical College, Derby, 
“ Flow Patterns in the Hydraulic Cyclone and their Interpreta- 
tion in Terms of Performance,”’ D. Bradley and D. J. Pulling, 


3 p.m. 

Tues., Oct. 21.—LONDON BRANCH : Geological Society, Burling- 
ton House, London, W.1, “‘ Exploratory Study of the Flow of 
— Through Apertures,”’ R. L. Brown and J. C. Richards, 
5.30 p.m. 

Tues., Oct. 28.—NORTH WESTERN BRANCH : The Blossoms Hotel, 
Chester, ‘‘ Continuous Manufacture of Copper Sulphate,”’ F. G. 
Molyneux, 7 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Tues., Oct. 21.—Great George Street, Westminster, 
S.W.1, “The Stability of Tall Buildings,’ R. H 


5.30 p.m. 
Fri., Oct. 24.—Great George Street, Westminster, London, S.W.1, 
Graduates’ and Students’ Conversazione, 7.30 to 11.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, Oct. 17.—NorTH SCOTLAND Sus-CentTRE: Robert 
Gordon’s Technical College, Aberdeen, Chairman’s Address, 
R. J. Rennie, 7.30 p.m. 

Sat., Oct. 18.—LONDON GRADUATE AND STUDENT SECTION : 
Visit to Metropolitan Water Board, Ashford Common, Staines, 
2.30 p.m. 

Mon., Oct. 20.—EDUCATION Discussion Circe: Savoy Place, 
London, W.C.2, Discussion on “ The Presentation of Electrical 
Science in Schools,’ * opened by G. R. Noakes,6p.m. & East 
ANGLIAN SuB-CENTRE : Crown and Anchor otel, Ipswich, 
“* High-Quality Sound Reproduction,’’ J. Moir, 6.30 p.m. 

MERSEY AND NorTH WaALes CENTRE: Royal Institution, 

iquitt Street, Liverpool, oe on “ Electronic Con- 
trol of Machine Tools,’’ opened by D. T. N. Williamson, 
6.30 p.m. 3% NorTH-EASTERN RADIO AND MEASUREMENT 
Group: King’s College, Newcastle u Tyne, Chairman's 
Address, G. H. Hickling, 6.15 p.m. *! HEFFIELD SuB-CENTRE: 
Angel Hotel, Brigg, R t of Chairman’s Address, F. A. 
Benson, 6.45 p.m. 3 WESTERN Suppty Group: S.W.E.B. 
Demonstration Theatre, Electricity House, Colston Avenue, 
Bristol, 1, Chairman’s Address, A. G. Milne, 6 p.m. 

Tues., Oct. 21.—E. MIDLAND CENTRE : bg of Arts and 
Crafts, Waverley Street, Nottingham, “‘ The Design of the 
330kV Transmission System for Rhodesia,” F. C. Winfield, 
T. W. Wilcox and G. Lyon, 6.30 p.m. %eN. MIDLAND 
UtiizaTion Group: 1, itehall Road, Leeds, “ Electric 
poe of ie and Television Lighting,’ F. P. Bentham, 

SuPPLY Group: Engineers’ Club, Albert 
Eso eee, “The Design and Performance of the 
Gas-Filled Cable —. *’ E. P. G. Thornton and D. H. Booth, 


London, 
. Wood, 


= 15 p.m. +S. MIDLAND CENTRE: Col of Technology, 
ta Green, Birmingham, Discussion on “‘ Electric Traction,”’ 
penmeh my A. Broughall, 6.15 p.m. 
Wed., Oct. 22.—RADIO AND CATION SECTION : 









Oct. 17, 195% 


Savoy Place, Lenten, W.C.2, “‘ Random Thoughts of a Pp 
pagation Engineer,’ G. Millington, Lg tg j 
CENTRE: Technical Col lege, “ Operational Exped. 
ence at Calder Hall,’’ K. L. Stretch, 6. 30 p.m. ? 

Mon., Oct, 27.—RADIO AND UNICATION SE 
Savoy Place, London, W.C.2, “ Rating of Speech Links 
Performance of Telephone Networks, ** J. Swaffield and D, 
Richards ; “ Assessment o h Communication Link 
D. L. Richards and J. Suatield’'s .30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 


To-day, Oct. 17.—ORDINARY MEETING : 1, Birdcage Walk, We 

minster, London, S.W.1, Presidential Address, * The % 
anical of Aircraft Mechanisms,”’ Air Mag 
Sir Owen Jones, 6 p.m. 

Mon., Oct. 20.—DERBY A.D. Centre : Railway College, L 
Road, Derby, “* Basis of Railway Signall) "G. Holt, 7. is) 
%* ScortisH A.D. CENTRE : Institution o and Ship 
builders, 39, Elmbank Crescent, Glasgow, Chairman’s Addi 
7.30 p.m. * N.W. BRANCH LIVERPOOL PANEL : Royal ing 

tion, Colquitt Street, Liverpool, “ The Electronic Contro] 

Machine — 6.30 p.m. ye MIDLAND GRADUATE SECTION; 

Exchange and Centre, Stephenson Place, Bi 

ham, 2, “* ieeteare High Tem 

and Medium Size Nuclear Power 


p.m. 
Tues., Oct. 21.—S, Waves BRANCH : ales Institute YS 
Engineers, Cardiff, “ Inspection of Vehicles for Roadworthi- A 
ness,’’ G. Grime and R. D. Lister, 6 p.m. %& E. GaADU Aa : 
SECTION: College of Further Education, Park Square, Luton, 
* Artificial Satellites,” be M. Dowlen, 7.30 p.m. %& Lonpow 
GRADUATE SECTION : Walk, Westminster, Londaal 
S.W.1, “ New High Altinade Tent Plant under Const ruction 
the National Fy ke. Turbine Establishment,”’ F. R. Um 
SOUTHERN GRADUATE SECTION: Tec 
College, Reading, "1 “Electronics for Mechanical i 
p.m 


wed. ae 22.—EpucaTion Group Discuss irdeage 
Walk, Westminster, London, S.W.1, “Recent Developm 
in Engineering Education in the United States of America,” 
6 p.m. E. MIDLANDS BRANCH: Royal Hotel, — 
* Recent elopments in Propulsion Machinery an 
frigeration Equipment for Sea Trawlers,’’ G. rol 
7.30 p.m. ye YORKSHIRE BRANCH: Grand em S 
” ar Control of Small E Be. Firms,” L, 
Fontaine, W. R. Spencer and J. W. Wa! = : 
Chelmsford, 













ants, 

















Thurs. ., Oct. 23.—E. BRANCH: Hoffman Hall, 
** Clean Rooms for the Assembly of Electrical and Mechanical 
Instruments,”” H. G. Harris, 7.30 p.m. ¥& N.E. BRANCH: 
Stephenson Building, Claremont Road, Newcastle upon Tyne, 
* Theoretical Analysis of the Stresses Induced in a Spherical 
re Vessel due to Constraining Effect of a Cylindrical 
Skirt,”’ “R. Hicks, 6.30 pan. * N. BRANCH, INDUSTRIAL 
ADMINISTRATION AND ENGINEERING PRODUCTION Group : 
Engineers’ Club, Albert Square, Manchester, “ Development 
of Sintered Oxide Tools,”” R. N. Cook, 6.45 p.m. * Yorxk- 
SHIRE BRANCH : The ee Leeds, ** Man t Control 
of Small Engineering Firms,’’ L. Fontaine, W. R. Spencer and 
J. W. Walker, 6.30 p.m. E. MIDLANDS GRADUATE SECTION : 
Gas Showrooms, treet, Peterborough, “‘ Power from 
Nuclear Energy,”” M. D. Wood, 7.15 p.m. 
Fri., Oct. 24.—1, Birdcage Walk, Westminster, London, S 
Symposium on Engine Noise and Noise Suppression, phe 
by the Internal Combustion Engine Group Committee, 4 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 
To-day, Oct. 17.—IpswiCH AND COLCHESTER SECTION : _ 
Works Canteen, Davey, Paxman and Co., Ltd., Colchester, 
md Peay Merchant Ships in a Modern Shipyard, ae J. Leather, 
p.m 
Mon., Oct, 20.—Coventry Section : Craven Arms, Street, 
Coventry, “ Automatically Controlled Machine Too! a J. A. 
Stokes, 7.15 p.m. y& Dersy Section: Louis Room, St. 
James Restaurant, St. James Street, Derby, “* Lens—Their 
Manufacture and Uses, ’’ E. Atkinson, 7 p.m. 
Wed., Oct. 22.—-NORWICH SECTION : Assembly House, Norwich, 
‘Die Casting—How Would You Make It ?”’ A. R. L. Chivers, 
film, 7.30 p.m. % Luton GRADUATE SECTION : Town Hail, 
Luton, “* Plastics—Materials and Methods,”’ H. H. Starte, 


7.30 p.m. 
Thurs. » Oct. 23.—LINCOLN SECTION: Ruston Club, Lincoln, 
* Plastics Materials in Engineering,” A. Clark, 7.30 p.m. 

%& LonDoN Section : Royal Empire Society, Northumberland 
Avenue, London, W.C.2, “* Alloy Steels ’’ (History, Manufac- 


ture and Applications), R. E. Linton, 7 p.m. 


INSTITUTION OF STRUCTURAL ENGINEERS 

To-day, Oct. 17.—WesteRN CouNTIES BRANCH: University 
Engineering Laboratories, Bristol, Chairman's Address, 

* Modular Co-ordination in Building,’’ P. Gardiner, 6 p.m. 

Tues., Oct. 21.—NORTHERN COUNTIES BRANCH: Cleveland 
Scientific and Technical Institution, Middlesbrough, Chairman’s _ 
Address, D. W. Portus, 6.30 p.m. 

Thurs., Oct. 23.—11, Upper , Street, London, S.W.1, 
** Aluminium and Tubular Steel as Applied to the Construction 
of Some Recent Aircraft Hangars,’’ L. E. Ward, 6 p.m. 

Fri., Oct. 24.—MIDLAND COUNTIES BRANCH: James Watt 
Memorial Institute, Great Charles Street, Birmingham, Chair- 
man’s Address, B. C. Britton, 6.30 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 
To-day, Oct. 17.—Pepys House, 14, Rochester Row, Westminster, 
London, S.W.1, * Radio Measurements on the Russian Earth 


Satellites,’’ J. Heywood, 7 p.m. 
Fri., Oct. 24.—INFORMAL MEETING : Pepys House, 14, Rochester 
* Progress in Fluid Coup- 


Row, Westminster, London, S.W.1, 
lings,’ J. W p.m. 
NORTH EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 


Mon., Oct. 20.—Literary and Philosophical Society, Newcastle 
upon Tyne, Presidential Address, E. J. Hunter, 6.15 p.m. 


PLASTICS INSTITUTE 


To-day, Oct. 17.—MIDLANDS SECTION : James Watt Memorial 
Institute, Great Charles Street, Birmingham, 3, “‘ Polypropy- 
lene,’’ F. Ranalli and G. Crespi, 6.30 p.m. 


SOCIETY OF CHEMICAL INDUSTRY 


Wed., Oct. 22.—Corrosion Group: 14, ore Fen mor. 
aon S.W.1, “ Cavitation Damage,” > § odfrey, 
.30 p.m. 


SOCIETY OF ENGINEERS AND METALLURGISTS 


Mon., Oct. 20. —The University Building, St. George’s Square, 
Sheffield, “ Atmospheric Pollution in the Iron and Steel 
Industry,’ J. H. Flux and F. A. Gray, 7.30 p.m. 


SOCIETY OF INSTRUMENT TECHNOLOGY 


Mon., Oct. 20.—DaTA PROCESSING SECTION : Manson House, 
Portland Place, London, W.1, “A Simple Data Read-Out 
System,”’ G. D. Tonkin, 6 p.m. 


WEST OF SCOTLAND IRON AND STEEL INSTITUTE 


To-day, Oct. 17.—39, Elmbank Crescent, Glasgow, Presidential 
Address, H. Harris, 6.45 p.m. 
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Launches and Trial Trips 


Francoyse De Gract, pilot ship; built by 

rustin Normand for the Pilots of Le 
between perpendiculars 126ft 4in, 
{ 24ft 34in., depth to upper deck 
iraught 10ft 10in., speed loaded 13 
ius of action 1750 miles ; two 600 h.p. 
e-acting, four-stroke diesel 
nerators, two 500 h p electric 


wopulsion motors. Trial, July 2 












twelve-cylinder, 


engines coup ed to 


j 

PERREGAUX, cargo ship; built by the Ateliers 
et Chantiers de Bretagne for the Union Industriclle 
et Maritime ; length between perpendiculars 277ft 3in 
breadth moulded 43ft 8in, depth to upper deck 
25ft 74in, deadweight 2900 tons ; two S.E.M.T.- 
Pielstick four-stroke diesel engines, each of 1920 h.p. 


1 


at 420 r.p.m. coupled to a single shaft Trial, July 12. 


KinG Minos, cargo liner; built by the Ateliers 
et Chantiers de France for Greek owners ; length 
between perpendiculars 48Sft 7in, breadth moulded 
64ft 114in, depth to shelter deck 41ft, deadweight 


< 2 | » » Tee 
14.560 tons on 30ft 6in draught closed shelter, 12,7.2 
tons on 27ft 2in draught open shelter displace- 
ment 20,695 tons trial speed 16 knots; three 


200kW_ diesel generators: Sulzer “ 11.$D.72” 
two-stroke, single-acting diesel engine, 7700 h.p. at 
125r.p.m. Trial, July 

SAINT THIERRY, Oil tanker ; built by the Forges 
et Chantiers de la Gironde for the Compagnie 
Francaise d’'Armement Maritime ; length between 
perpendiculars 543ft 6in, breadth moulded 73ft 10in, 
depth 40ft 4in, summer draught 31ft, deadweight 
20.580 tons; three 270kKW, 440V, 60 cs diesel- 
driven alternators ; trial speed at load draught 15-7 
knots: Burmeister and Wain Mark 774 VTBF 160 
supercharged diesel engine built by the Forges et 
Ateliers du Creusot (Schneider), 8750 service h.p. at 
115 r.p.m., two Foster-Wheeler boilers and one 
Spanner boiler. Trial, August 

CAIRNFORTH, closed shelter deck cargo ship ; 
built by the Burntisland Shipbuilding Company, 
Lid., for the Cairn Line of Steamships, Ltd., length 
between perpendiculars 430ft, beam moulded 
59ft 94in ; depth moulded 38ft 6in, draught 27ft 6in ; 
10,700 tons deadweight ; five holds, steam deck 
machinery; three 40kW steam-driven generating sets ; 
Hawthorn-Doxford four-cylinder, opposed-piston 
oil engine, 4400 b.h.p.. two horizontal multi-tubular 
boilers. Launch, August 15 


CATANIAN, cargo ship; built by Henry Robb, 
Ltd., for Ellerman Lines, Ltd.; length between per- 
pendiculars 250ft, breadth moulded 42ft 6in, depth 
moulded to shelter deck 23ft 6in, deadweight 1590 tons 
on 14ft 10in draught ; electric winches, three holds ; 
three 100kW diesel-driven generators ; Clark-Sulzer 
seven-cylinder, two-stroke diesel engine, 2100 b.h.p 
at 225r.p.m. Trial, August 29 


Forthcoming Engagements 


Secretarice of Institutior Societte A desirous ¢ having 
notices of meeting ‘ ‘ ’ is amr r regi , 
that, in der to mak er Lise m. the nece uw , 
tion should reach th , iter than a fortnight betore the 
meeting. In all cases the tit Z pLAce at which the meeting ts 





fo be neid st ad be iriy Stated 


ASSOCIATION OF SUPERVISING ELECTRICAL 


ENGINEERS 
Sat., Oct. 18 OXFORD AND Districts BRANCH St. John’s Hal! 
Marston Street, Oxtord The Organisation of the A.S.E.E 
E.A.B field, 7 p.n 
‘ Oct ALDERSHOT AND Districts BRANCH : Red Cross 





Hell, High Street, Aldershot What Do You Know ? 
845 p.m. x LONDON NATION LECTURE Lecture Theatre 





Institution of Electrical Engineers, Savoy Place, London 
W.C.2, Presidential Ad Josiah Eccles, 6.30 p.m 
% StoKE and Crewe BRANCH Victoria Hall, Hanley, 
Haldane Regional Lecture ZETA,’ R.S. Pease, 7.30 p.n 

Wed., Oct, 22.— NoTIINGHAM BRANCH © Mechanic's Institution 
Trinity Square Nottinghan Mineral Insulated Cables 
for Wiring and Heating,”’ R. J. Cotton, 7.30 p.m 

Thurs., Oct. 23.—SoutTH LONDON BRANCH : Greyhound Hotel 
High Street, Croydon Electronics in Industry,’’ 8 p.m 


BRITISH EMPLOYERS’ CONFEDERATION 


Oct 17. —-Chur House Westminster London 


To-da f 
S.W.1, Conference on “ Industrial Relations 


BRITISH INSTITUTE OF MANAGEMENT 


Te Oct. 21.-Connaught Rooms, Holborn, W.C.2, One-Day 


Conterence on ** Computes Top Management Appraisal.’ 


BRITISH INSTITUTION OF RADIO ENGINEERS 


Thurs Oct, 23 SCOTTISH SECTION Institution of | ngineers 
and Shipbuild 19, Eimbank Crescent, Glasgow, * Flight 
Evalua ’ Airborne Electronic Equipment,”’ N. G. Hinkley 
7pm 

Fri Out 4 rrish Secvion Department of Natural 
Philosophy, The Univers Edinburgh, * Flight Evaluation ot 
Airborne Elect Equipment G. Hinkley, 7 p.m 


COMBUSTION ENGINEERING ASSOCIATION 


Wed., Oct, 2 MipLanp Recion : Birmingham Exchange and 
Engince nire, Stephenson Place, Birmingham, 2, ** Dust 
Collecting | for Industrial Boilers,’ D. G. Hill, 10 a.m 

Thurs., Oct. 2). Sourmern Recion » St. Ermins Hotel, West- 
minster, Lo S.W.l Operating Problems in the Use of 
Solid and L du Fuels in the Southern Area,"’ H. Kinsey, 
10.30 am; Brains Trust, “Do Training and Incentive 


Schemes for Boiler Operators Pay Dividends ?'’ 2.30 p.m 


THE ENGINEER 


ILLUMINATING ENGINEERING SOCIETY 

Vion., Oct. 20.—BATH AND BRISTOL CENTRE Building Centre, 
Bristol, “ Lighting in Relation to Modern Ceilings and Roofs,”’ 
D. Phillips, 7 p.m 

Tues., Oct. 21 LiveRPOOL CENTRE Merseyside and North 
Wales Electricity Board Industrial Development Centre, Liver 
pool, Chairman's Address, T. Jones, 6 p.m 

Mon., Oct. 27.—LeicesteR CENTRE Demonstration Theatre 
East Midlands Electricity Board, Charles Street, Leicester, 
** Shop Lighting,”’ J. R. Just, 7 p.m 


INCORPORATED PLANT ENGINEERS 

To-day, Oct. 17.—BiRMINGHAM BRANCH : Imperial Hotel, Temple 
Street, Birmingham, ** Giant Earth Mover Tyres,”’ W. Wortley, 
7.30 p.m 

Thurs., Oct. 23. —MERSEYSIDE AND NorRTH WALES BRANCH : The 
Blossoms, Chester, ‘* Deltic Locomotive," P. Martin, 7.15 p.m 

Mon., Oct. 27.—West AND EAST YORKSHIRE BRANCH Fuel 
Department Lecture Theatre, New Building, The University 
Leeds, ** Atomic Energy,”’ R. F. Jackson, 7.30 p.m 

Tues., Oct. 28.—SovuTH WALES BRANCH : South Wales Engineers, 
Institute, Park Place, Cardiff, “The Clean Air Act and 
Effluents,’’ A. S. Minton, 7.30 p.m. 


INSTITUTE OF BRITISH FOUNDRYMEN 


Tues., Oct. 21 East ANGLIAN SECTION : Visit to Lake and Elliot, 
Lid., Braintree, Essex. 2.15 p.m., followed by Presidential 
Evening. ¥& SLOUGH SECTION Lecture Theatre, High Duty 
Alloys, Ltd., Slough, *‘ Modern Developments in Aluminium 
Base Casting Alloys,’ H. J. Proffitt, 7.30 p.m 

Wed., Oct. 22.—-LONDON BRANCH : Constitutional Club, North- 
umberland Avenue, London, W.C.2, “ Solidification of Cast 
Iron and its Effect on Structure and Properties,"’ H. Morrogh, 
7.30 p.m 


INSTITUTE OF MARINE ENGINEERS 

Mon., Oct. 20.—West OF ENGLAND SECTION Grand Hotel 
Bristol, ** Metal Spraying and Synthetic Rubber Coating for 
the Prevention of Corrosion,’ J. H. Payne, 7.30 p.m 

Wed., Oct. 22.—-MERSEYSIDE AND NORTH WESTERN SECTION 
Central College of Further Education, Barrow-in-Furness 

Diese! Hydraulic Propulsion,”’ F. J. Mayor, 2.15 p.m 

% SCOTTISH SECTION Institution of Engineers and Ship 
builders, 39, Elmbank Crescent, Glasgow, C.2, “* Notes for the 
Junior Engineer on the Operation of Marine Machinery,’ R.M 
Dunshea, 7.30 p.m. %& SOUTH WALES SECTION : South Wales 
Institute of Engineers, Park Place, Cardiff, *‘ Conversion of the 
‘Ocean Layer,’’’ M.R Hayes, 7 p.m 

Thurs., Oct. 23.—KINGSTON UPON HULL AND East MIDLANDS 
Section : Royal Station Hotel, Kingston upon Hull, “ Gas 
Turbines for Industrial and Marine Applications,’” W. C 
Vickers, 7.30 p.m. ye INFORMAL MEETING Memoria! 
Building, 76, Mark Lane, London, E.C.3, Discussion on ** Deck 
and Engine Auxiliaries,"’ introduced by D. W. Malim, §.30 p.m 

Tues., Oct. 28.—NorTH East Coast Section Stephenson 
Building, King’s College, Claremont Road, Newcastle 
upon Tyne, “ Petroleum Refining,’ E. H. Wild, 4 p.m 
% LONDON SECTION Memoria! Building, 76, Mark Lane 
London, E.C.3, ** Some Recent Developments in Fiat Marine 
Engines,”’ Dott. Ing. R. de Pieri, §.30 p.m 


INSTITUTE OF NAVIGATION 
Wed., Oct. 22.—Royal Geographical Society, 1, Kensington 
Gore, London, S.W.7, ** Off the Beaten Track,”’ 11.30 a.m 
INSTITUTE OF PETROLEUM 
Thurs., Oct. 23.—-LONDON BRANCH : 61, New Cavendish Street 
London, W.1, The Petroleum Industry in 2000 a.p E.S 
Sellers, 6 p.m 
INSTITUTE OF ROAD TRANSPORT ENGINEERS 


Mon., Oct. 27.—-ScoTtTisH CENTRE North British Hotel, Princes 
Street, Edinburgh, ** Research on the Testing and Performance 
of Commercial Vehicle Brakes,’ R. D. Lister, 7.30 p.m 








INSTITUTION OF BRITISH AGRICULTURAL 
ENGINEERS 
Mon., Oct. 20.—NORTHERN CENTRE North-Eastern Board's 
Lecture Theatre, Carliol House, Newcastle upon Tyne, “Rotary 
Cultivation,”’ H. Fail, 6.45 p.m 


INSTITUTION OF CHEMICAL ENGINEERS 
Sat., Oct. 18.—MIDLANDS BRANCH Technical College, Derby 
Flow Patterns in the Hydraulic Cyclone and their Interpr 
tion in Terms of Performance,’ D. Bradley and D. J. Pulling 
ip m 
Tues., Oct. 21 LONDON BRANCH : Geological Society, Burling 
ton House, London, W.1, * Exploratory Study of the Flow of 
Granules Through Apertures,”’ R. L. Brown and J. C. Richards 








Tues., Oct. 28.--NORTH WESTERN BRANCH : The Blossoms Hotel 
Chester, ** Continuous Manufacture of Copper Sulphate,’’ F.G 
Molyneux, 7 p.m 


INSTITUTION OF CIVIL ENGINEERS 
Tues., Oct. 21.--Great George Street, Westminster, London 
S.W.1, The Stability of Tall Buildings R. H. Wood 
5.30 p.m 
Fri., Oct. 24.--Great George Street, Westminster, London, $.W.1 
Graduates’ and Students’ Conversazione, 7.30 to 11.30 p.m 


INSTITUTION OF ELECTRICAL ENGINEERS 
To-day, Oct. 17.—NorvTH SCOTLAND Sus-CENTRE Robert 
Gordon's Technical College, Aberdeen, Chairman's Address 
R. J. Rennie, 7.30 p.m 
Sat., Oct. 18.—LONDON GRADUATE AND STUDENT SECTION 
Visit to Metropolitan Water Board, Ashford Common, Staines 


Mon., Oct. 20.—EDUCATION DisCussION CIRCLE Savoy Place, 
London, W.C.2, Discussion on ** The Presentation of Electrical 
Science in Schools,’ opened by G. R. Noakes,6 p.m. ¥& East 
ANGLIAN SuUB-CENTRE Crown and Anchor Hotel, Ipswich, 

High-Quality Sound Reproduction J. Moir, 6.30 p.m 
te Mersty AND NortH Wates CENTRE Royal Institution, 
Colquitt Street, Liverpool, Discussion on ** Electronic Con 
trol of Machine Tools,’ opened by D. T. N. Williamson 
6.30 p.m. x NorTH-EASTERN RADIO AND MEASUREMENT 
Group : King’s College, Newcastle upon Tyne, Chairman's 
Address, G. H. Hickling,6.1S p.m. ¥& SHEFFIELD SuB-CEeNTRE 
Angel Hotel, Brigg, Repeat of Chairman's Address, F. A 
Benson, 6.45 p.m. ye WESTERN SuppLy Group: S.W.E.B 
Demonstration Theatre, Electricity House, Colston Avenue, 
Bristol, |, Chairman's Address, A. G. Milne, 6 p.m 

Tues., Oct. 21 MIDLAND CENTRE College of Arts and 
Crafts, Waverley Street, Nottingham, “ The Design of the 
330kV Transmission System for Rhodesia,’ F. C. Winfield, 
T. W. Wilcox and G. Lyon, 6.30 p.m. ¥& N. MIDLAND 
UritizaTion Group 1, Whitehall Road, Leeds, ** Electric 
Control of Stage and Television Lighting,”’ F. P. Bentham, 
6pm. ¥& N.W. Supp_y Group Engineers’ Club, Albert 
Square, Manchester, *‘ The Design and Performance of the 
Gas-Filled Cable System,”’ E. P. G. Thornton and D. H. Booth, 
6.15 p.m. x S. MIDLAND CENTRE College of Technology, 
Gosta Green, Birmingham, Discussion on “* Electric Traction,” 
opened by J. A. Broughall, 6.15 p.m. 

Wed., Oct, 22.—RADIO AND TELECOMMUNICATION SPCTION : 


WEST OF SCOTLAND 
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Savoy Place, Londor 

Pagation Engineer,”* ¢ 4 

CENTRE: Technical ¢ 

ence at Calder Hall,”’ & E 


Mon., Oct. 27.—Rap 
Savoy Place, Londo 
Performance of Tele; 
Richards ; “ Assessr e 
D. L. Richards and J. S $3 





INSTITUTION OF » ECHANIC 
To-day, Oct. 17.—Orpi- 
minster, London, S.W nt 
anical Engineering of A t M ° 
Sir Owen Jones, 6 p.n sa 
Mon., Oct. 20.—Derpy A! 
Road, Derby, * Basis of | 
¥ ScorrisH A.D. Ceny 
builders, 39, Elmbank ¢ 
7.30p.m. ye N.W. Bra 
tion, Colquitt Street. | y he Elect 
Machine Tools,’’ 6.30 ; * Mip me Ca noe Com 
Exchange and Engineering ¢ Sunken ee se 
ham, 2, * Development Hig Tr : ys ace, Bi 
and Medium Size Nu Power Plant "GC hee 
7pm ants,” G. B. R. Fa 
Tues., Oct. 21.—S. Wa BRANCH: S. Wales 
Engineers, Cardiff, “ | f Vehicles f rR ne: 
ness," G. Grime and R. D. Lister 6nm t aa 
SECTION: College of I Education Pat joe 
“ Artificial Satellites wile 
GRADUATE SECTION = 1, Bird 
S.W.1, “* New High A Test Plant 
the National Gas Turt Es hment,”’ | 
6.30 p.m. & SouTHeR GRADUATE SECTION: Ted 
College, Reading Electronics for Mecha re 
R. G. Davis, 7.30 p.n i 
Wed., Oct. 22.—Epucai Group Disc 1 
Walk, Westminster, | jon, S.W.1 Recent De 
in Engineering Educa the United States of 
6 p.m. YE. MIDLANDS BRANCH: Royal H 
“ Recent Developments Propuls Machin 4 
trigeration Equipment for t a Trawlers 
7.30 p.m. gy YORKSHIRE BRaNcu: Grand 
“Management Contr of Sr Eng 
Fontaine, W. R. Spencer and J. W. Walker. 6 Wo 
Thurs., Oct. 23.—E. BraNcu: Hoffman Hall. Ch 
* Clean Rooms for the Assemb f Electrical and Mech 
Instruments.”” H. G. Harris. 730 p.n * NE BR 
Stephenson Building, Clare t Road, Newcastle u 
* Theoretical A f Juced 
Pressure Vessel due t ect 
Skirt,” R. Hicks, 6.30 p.m. yy N.W. BRANCH, [Nous 


NG: 1 


AL ENGINEE 
Birdcage Wa)j 
























ADMINISTRATION AND ENGIN Pr 

Engineers’ Club, Albert Square, Manchester, “ D, ‘ 
of Sintered Oxide Tools,” R.N. Cook. 645p.m 

SHIRE BRANCH : The University, Leeds, “* Manag 2! 

of Smal! Engineering Firms,"’ L. For WRS 

J. W. Walker, 6.30 p.m % E. Mrpianps Gra 

Gas Showrooms, Church Street, Peterboroug 


Nuclear Energy,’’ M. D. Wood, 7.15 5 

Fri., Oct. 24 1, Birdcage Walk, Westminster, | 
Symposium on Engine Noise and Noise Suppres 
by the Internal Combustion Engine Group ( 4 


INSTITUTION OF PRODUCTION ENGINEERS: 











To-day, Oct. 17.—IpswicH AND COLCHESTER SE 
Works Canteen, Davey. Pa nd ¢ I 
Building Merchant Ships + Modern Ship 
7.30 p.m 
Mon., Oct. 20.—Coventry St nN: Cr n Arms, Hig 
Coventry, “ Automatica Contr 1 Machine T 
Stokes, 7.15 p.n % Dersy Section i r 
James Restaurant, St. James Street, Derb 
Manufacture and Uses,”’ E. Atkinson, 7 p.n 
Wed., Oct. 22.—NoORWICH SECTION : Assembly H 
Die Casting—How Would You Make It ARI 
film, 7.30 p.m. xl \ GRapuate St 
Luton, * Plastics— Materials 1 Me j H 
7.30 p.m 
Thurs., Oct. 23.—Lincotn § ‘ Rus 
* Plastics Materials Engineering A. Cla J 
% LonDoN Section: R Empire Society, S 
Avenue, London, W.C.2 A Steels * (His M 
ture and Applications), R. E. I n,7p 


INSTITUTION OF STRUCTURAL ENGINEE 
To-day, Oct. 17.—WeESTERN ¢ STIES BRANCH 
Engineering Laboratories, B hairman’s 
Modular Co-ordination 
lues Oct. 21 NorRTHERN ( 
Scientific and Technica! Ins 
Address, D. W. Portus. ¢ 
Thurs. Oct. 23 11, Upper Beler 
Aluminium and Tubular Stee 
of Some Recent At it 
Fri., Oct. 24.—MIDLA ( 
Memorial Institute, Great ¢ ¢ 
man’s Address, B. C. B 6.30 pr 








JUNIOR INSTITUTION OF ENGINEERS © 
To-day, Oct. 17.-—Pepys House, 14 Rochester Row, Be 
London, 5.W.! Rad M surements on the Ru 
Satellites,”" J. Heywood t ' sd 
Fri., Oct. 24.—INFORMAL MEETING Pepys Ho se, IA 

Row, Westminster, | S W.1. ” Progress 
lings,"” J W. Lee. 7 ¢ 
NORTH EAST COAST INSTITUTION OF ENG! 
AND SHIPBUILDERS 
Philosophical Societ 


oy. Hunter, 6.15 pm 





N 
Mon., Oct. 20.—Literar 
upon Tyne, Presidentia 


PLASTICS INSTITUTE 


x: James Watt We 
- ? 17.--MIDLA & : ) 
To-day, Oct ss Birmingham F 








Institute, Great Cha —— 
lene,’ F. Ranalli and G pa 


SOCIETY OF CHEMICAL INDUSTRY 


22,—CorROS P 14, Belgrave A 
‘oe Et ( Damage pj G L 


London, S.W.! 
6.30 p.m 


SOCIETY OF ENGINEERS AN s 
ding, - 


Mon., Oct. 20 The | 4 ding: he Iron an 
Sheffield, “ Atmosph: ion 30 pan 
Industry,”’ J. H. Flux iva 0 
OG! 
SOCIETY OF INST®UMENT bingy 
Mon., Oct. 20.—-Data P Re 
Portland Place, Lon 
System,"’ G. D. Tons 


D METALLURG 


George's 


SecTios 
4 Simple Data 


»w AND STEEL INST! 
To-day, Oct. 17.—39, ! rescent, Glasgow, Pr RY E; 
‘o-day, Oct. 17,—39, Elm 

Address, H. Harris, © 
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tTOR CONDENSERS STAINLESS 
THE MOST ECONOMICAL MEANS & ALLOY 


OF CONDENSING STEAM 


% VAPOUR FROM ENGINES, || FORGED 
| 
| 


TURBINES, EVAPORATORS, Etc. 


VACUUM UP TO 28 INCHES | STEEL 
NO AIR PUMP—NO TUBES | 


een EYETINGS 


|| FOR STEAM, AIR, 
»WARD & BECKETT LTD. | GAS OR FLUIDS 


PARLIAMENT MANSIONS, || Screwed A.P.I., B.S.T.P.T. or socket 
ABBEY ORCHARD STREET | | weld in carbon steel, chrome 
; . | | molybdenum or stainless steel. BS 
4 LONDON, S.W.1. | 


* | | 
ONE AE FRANCIS CAIRD LIMITED 


AFRICA HOUSE - KINGSWAY - LONDON W.C.2. Tel: Holborn 557 




































ESTABLISHED OVER 100 YEARS 


Georg e Wailes 


AND mel LIMITED 


382-8 Euston Road, London, N.W.1. 
Telephone: EUSTON 3176 


























Engineers -° Millwrights & Tool Merchants 





CYLINDERS 
VESSELS »- CONES EXPERIMENTAL WORK 


LL FABRICATIONS 


fodetn Conveyors 


_LIMITED 


We are specialists in 









SPECIAL MACHINES 
DESIGNED AND MADE TO ORDER 



















Why MACHINING FOR THE TRADE 
a NR. BANBURY, OXON 


ephone: ADDERBURY 238 ae 
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Same material — Same unique pro. @rties 


Hipact, high impact unplasticised 






P.V.C. is now available — not only 











piping in standard sizes up to 3’, t a 


/ fittin 





4 


also as fittings. Pipes, fittings 









and valves — all in the same 







material. It is now possible 





to specify a complete layout 






** High Resistance to Corrosion 





in Hipact, knowing that 







High impact Resistance 






every individual part 





: al. 
shares these properties 











Light Weight, for ease 
of installation and 


minimum support 


Extrudex 


Engineers in Plastics 


Extrudex Ltd., 41 Western Road, Bracknell, Berks. Telephone: 











Heavy Gear Drives 
for cement mills, 
steelworks etc. 






: Ship- 














% 
Propulsion ill 
Drives with AW 
Compound Gears for advanced at 
gears Traction Drives mad 
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| When it comes to scrap... 


Ss 
' A Pon, 
gels eae ge 


a 
‘ep 





as, in the fullness of time, like all marvels of modern 













engineering, it must.... But why the dismay ?... 
The scrap it yields will be remelted and reborn to 
make steel for constructing even greater engineering 


marvels... . 


Scrap for Cohen’s-Cohen’s for Scrap 


rm GEORGE COHEN SONS AND COMPANY LIMITED 
il] Experts in Scrap since 1834 
up RAW MATERIALS DIVISION 


WOOD LANE, LONDON, W.12 - Telephone: Shepherd’s Bush 2070 - Telegrams: Coborn, Telex, London 
An’ at 600 Commercial Road, E.14 - Canning Town, E.16 - Southall, Middlesex - Bath . Belfast - Kingsbury 
Manchester - Hebburn - Leeds - Luton - Sheffield - Swansea - Southampton - Glasgow 
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The path of an ingot 





THE SECTION MILL 


The Section Mill is one of the most versatile tools of the metals 
industries. Taking the rolled-out ingot in bloom or billet form, it produces 
a host of essentials from the heavier structural sections like broad flange beams 
and joists used for building and constructional work ; rails and sleepers 





for railways ; channels, rounds, angles and other products of specified 
profile serving a multitude of manufacturing trades. 
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| Builders of Capital Equipment 





for the Metals Industries 
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SHEFFIELD, MIDDLESBROUG"” 
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SPECIAL PURPOSE 


SHOT BLAST EQUIPMENT 
A TYPICAL EXAMPLE IS TO BE SEEN 
IN THE PHOTOGRAPH, WHICH SHOWS AN 
AIRLESS PLANT WITH A_ SINGLE 
IMPELLOR CLEANING TWO _ TUBES 
SIMULTANEOUSLY. THE TUBES ARE 


ROTATED AND TRAVERSED BY ROLLERS. 
THE PLANT IS SUITABLE FOR TUBES 
FROM 2ins. DIA. TO I0ins. DIA. 


RATE OF CLEANING 20 SQ.FT./MIN. 
LET US QUOTE FOR YOUR SPECIAL REQ": 


J. W. JACKMAN & CO. LTD. 


VULCAN WORKS : BLACKFRIARS ROAD, MANCHESTER 3 
aeersph by kind permission of Weldless Steel Tube Co. Ltd., Wednesfield. TELEPHONE: DEANSGATE 4648-9. TELEGRAMS: BLAST, MANCHESTER 
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miner OF 
ie you will 


iriven to... 


DUS TRACTION 


woalists in 
ut and fume 
eawval equipment 


STACTION LIMITED 94 REGENT ROAD LEICESTER Telephone: Granby 26812 b—--» 








a Jouble pro duction / 


with 








24in. DOUBLE HEAD BOLT SCREWING MACHINE 


Designed for really high output the HEAP’S Automatic 24in. Bolt Screwing Machines will cut either right- or left- 
esign é 
send cerende (or both at the same time). 


ine is fitted with our patent TANGENTIAL Die H 
th ye threaded. Capacity : Bolts up to 24in. dia., pipes up t 


NSHUA HEAP & C°L” 


Heads, which open automatically when any predetermined 
© 2in. dia., parallel or taper. 
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CORONA 


BRITISH 
MADE 





TAPPING 
ATTACHMENTS 


Will fit any standard drilling 
machine with morse taper drive 


Made in 3 sizes 
Tapping capacity yx" to §° dia. 


Automatic reverse. Friction clutch drive 
Tap idles in forward direction 


Tap breakage practically eliminated 





FREDK. POLLARD & CO. LTD. 


Telegrams Telephone 
{Corona’ —- s CORONA WORKS, LEICESTER 6753, (5 ines) 


ENGLAND 





THREE 


operations 
ONE! 


polygon tool box 


cuts hexagons, octagons, 
squares or other shapes in ONE operation, saving 
time and money and speeding up production. 





With the Polygon Tool Box in your machine shop, 
you can do three times more work than normal. 
Write today for a copy of the booklet on the Chatwin 





Polygon Tool Box, 


THOMAS CHATWIN & CO,, 


Great Tindal Street, Birmingham, 16. 












Telephone : Edgbaston 3521. 
London Office : 25, Hanover Square, W.\ 
Telephone ; Mayfair 8783 
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SIGHT nn 


RHODES join 


For Chemicals, Oils and Cooling wa 





are made 
BRONZE cag 
MONEL ING 
PURE NIG 
STAINLESS 
ANTIMONIA\ 
NICKEL MOLYs 


ALL TYPES Ava) 
SCREWED OR FLA 


May we have your 


B. RHODES & s¢ 
QUEEN STREET, ROMFO 


Telephone : 





Flap type No. 410 which 
shows ‘flow’ or‘no flow’ 
on pumping circuits. 





ROMFORD 











Better than New 
with a.... 


BRITISH WIRE THREAD INSERT 


PRECISION MADE in CARBON STEEL 
for ALUMINIUM and MAGNESIUM 


We also make Stainless and Bronze for 
other applications, 


CROSS MANUFACTURING CO. (1938) LTD. 
Tel: Combe Down 2355-8 BATH, SOMERSET Grams: Circie, Bath 


Specialists in JET ENGINE LABYRINTHS, CIRCLIPS, SPRING 
WASHERS, SPRINGS, etc. 
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“The TREWHELLA 
MONKEY. WINCH 


WILL SAVE YOU POUN 

WHEN MOVING PLANT. 

Hand operated, portable, quick and 
famous throughout the world, for small 
loads as well as big ones. 

Our literature gives full information. 
May we send you copies? = 
TREWHELLA BROS PTY LTD. LI7FROLFE S 










BIRM! 






; SMETHWICK, 








THE ENGIN 


EER 





Since V0.1, 


Mp 


4 


. . « the name of Horseley has 
been associated with major British 
engineering achievements. 

The early pioneering spirit, evi- 
denced by the construction of the 
world’s first iron steamship in 
1822, is as strong today in meeting 
the challenge of contemporary 
engineering problems. 

The Horseley Group offers a wealth 
of experience, and extensive 
facilities to meet the most exacting 
demands of Constructional, 
Chemical, Civil, Gas and Water 


Engineering. 


ORSELEY 


broyp 


HORSELEY BRIDGE 
THOMAS PIGGOTT LTD 


TIPTON « STAFFS 
Telephone: Tipton 1104 


MECHANS LIMITED 
SCOTSTOUN IRON WORKS 
GLASGOW 
and Associated Companies 


7 
Also at 
LONDON .- SHEFFIELD 
NEWCASTLE WADDON 
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During the past twenty years, 
ERMETO designers have developed an 


immense range of high pressure fittings to suit every 


conceivable need. If our range does not contain a 








i 
fitting tosuit your purpose do not hesitate to contact us. q 
Our Technical staff will be pleased to collaborate in the : 
; Th 
AB development of any non-standard item. a _ 
| ® live 
4 lion, 
Be ivin 
Details of our standard range of Fs 
high pressure couplings and a abe 
aq | 
valves are available on request. ie of Bra 
neco TRADE oil y 
a 
ff 
i 
BRITISH ERMETO CORPORATION LTD. Beacon Works - Hargrave Road - Maidenhead - Ber: es 
Telephone: Maidenhead 5100 (10 lines) Bered Of 
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Landmarks 


of Today | 





















Architects and Surveyors, Bradshaw Gass & Hope, FF.R.1.B.A, 


‘OO 


CONSTRUCTIONAL ENGINEERS 
90 | 





The new Headquarters building for the Salford . 
lity Police is a fine example of modern construc- 
on, The strength of the force can be compared 


with the solidity of this building for which we 









ae tus 
OB drcated and erected the steelwork to the design = 
<a 
Bradshaw Gass & Hope, FF.R.L.B.A. = 
es 

|. 

= 





Mel Office anil Works « Telephone : TRAfford Park 2341 (10 lines) 


{AN IRONWORKS - TRAFFORD PARK - MANCHESTER 17 


Technical Offices at Birmingham and Nottingham 








‘iit : 68 Victoria Street, S.W.1. Telephone : VICtoria 1331/2 
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FROM THE SPECIALISTS 


G. F. BRIDGES LTD 


SNOW HILL, BIRMINGHAM TEL: CENTRAL 3911—5 LINES 
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‘Cirscale | 


With a scale length of 5 feet, bold figures and internal 
iMumination, this instrument can be read accurately at 


' | considerable distances. It complies fully with BSS 89/1954 
and combines ample power with high sensitivity. It is R O Re te 
suitable for indicating Amps, Milliamps, Volts, R.P.M. or te 


Frequency, or any value which may be converted into one 









aa 
NS oo 
ie heeds 
x & 


HOBSON LTD..  EIGESTER, EN 


of these. Single or double sided models available 















aia © ‘Se 


TAY 


5 van LOR, TAYLOR & 


THE RECORD ELECTRICAL CO. LID “CIRSCALE" WORKS BROADHEATH ~ ALTRINCHAM - CHESHIRE 
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IS IMPORTANT... 





LANGLEY 


Corrosion Resistant 


NICKEL ALLOYS 


are unsurpassed 


Please ask for full details of the Langley range of Nickel 
Alloys for duties where reliability in 


service is essential 





LANGLEY ALLOYS LIMITED - LANGLEY « SLOUGH - BUCKS 
TELEPHONE: LANgley 432 (7 lines) 








Sheet Metal Workers of Repute 


Established 1857 


¢ = ~ BS 





ee 


Wehave modern plant / 

nd 100 years 

tperience which 

mbles us to carry out 

igrtat variety of work 

nd meet all needs. je 


for the 
here comprise room 
Examples of senerel sheet metal work shown 
: . nel, a High Pressure Grease Dis- manufacture of the 


€ automatic necessary tools to your 
designs or our own. 











Well-equipped tool- 


an Air Compressor Control Pa 
penser, and on the right, an Oil Tank used for th 


lubrication of commercial vehicles. 





Contractors to Admiralty, Ministry of Supply and G.P.O. 











J. RICHARDS & SONS LTD. 


31 - 37 WELLESLEY ROAD - CROYDON - SURREY 
Telephone: CROYDON 2 | 28/9 
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EVEN IF 
THEY HAVE 
TO BE 
SPECIALLY 
MADE 





RICHMOND WELDING CO. 


Fabrications Large and Small. 
Stainless Steel. Copper and We've always said that Unbrako 


Aluminium Welded by the ; 
Argon Arc or the Argonaut screws cost less than trouble. 


Process. Engineering. 
Tel: BRADFORD 25405 But it happens that once in a 


ces Established 1929 . 

sesmtae while a customer needs a screw 
that cannot be found even in the 
vast Unbrako range. 


So we make them to the cust- 
COMPLETE PLANT own specification, or 


omer’s 





w ' R design specially for him. 2 Sam, Os 
ver 
— a . y And even when we have to make yy, 
Effluent Treatment specially, Unbrako still costs less TTT -3-9-¥ de) SCREWS COS 
than trouble. 
eae LESS THAN TROUBLE 

















_ tities So, rest assured, standard or not, 
— a = you can always safely specify eee cece ccc cre! 
= NORRIS BROS. LTD.= Unbrako screws and make sure Renee. \ Maa 
53 VICTORIA STREET, S.W.! = ‘ of getting the finest fasteners that 
Tel: Abbey 6132 are made anywhere in the world. 


DESIGNERS AND SUPPLIERS Details of sizes and threads will 
OF ALL PROCESS PLANT gladly be sent on request. 








BY TEST—THE BEST 


SPALNUTS” | 0 


the really safe So NT 


locking washer ee eee aan . 
UNBRAKO SOCKET SCREW . “eee 


FITS ON TOP COMPANY LIMITED - COVENTRY 0 
OF THE NUT 


SPINS ON— 
STAYS LOCKED 








Send for details to: 
THE PALNUT CO. LTD. 


(Estd. 1919) 
PALNUT WORKS, 
3 ARTHUR STREET, 
HOVE, 3, SUSSEX 
Tel: HOVE 70427. Grams: PALNUT HOVE 





BS are ny 
B15 
meated|y 

date, the 
Rtions ( 
Ontacts: 
% Contr 


Pitions: 
| CASTINGS IN GREY (ROME) Cn 
TO SPECIFICATION | 
FOR THE ENGINEERING fame © °"S. 
INDUSTRY 


(VP TO Two TONS) 


* Zao LOOT Te 
INCE FORGE CO. WIGAN a SS Or ers a M IDBRESEX 


PARKS FORGE LTO * > " 
PROPRIETORS “eh Ryle Be A TELEPHONE: STAINES 














HAMMERED OR 
HYDRAULIC PRESSED 


 FORGINGS 


ie | 
IN STEEL 
BLACK OR MACHINED 
TO 24 TONS 
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if this FY starter 
could have been installed 


or 9 
het re 


» NY, ‘a3. 
A : 


BS Saal a ei Sei 


when Hannibal cvosse the Alps 


‘ ole. - ’ 
2, ry 


te 


| | 
597 ST. AUGUSTINE VISITS ENGLAND / 


878 ALFRED BURNS THE CAKES 


—— a 
1066 WILLIAM THE CONQUEROR 
1215 MAGNA CARTA 
i | 





1349 BLACK DEATH | 
| 


1485 BATTLE OF BOSWORTH FIELD 


ESTIMATED LIFE IN YEARS 


1588 SPANISH ARMADA 
| 1666 FIRE OF LONDON | 
| 


VICTORIA PROCLAIMED 
QUEEN 1837 


RELIEF OF MAFEKING 1900 
WORLD WAR | 1914 


20 | WORLD WAR Il 1939 
5 


50 


=o 4 10 20 300 CSO 60 70 80 WH 1 


2 HOURS 


OPERATIONS PER HOUR 


GRAPH SHOWING TIME TAKEN IN YEARS RELATED TO 
4,100,000 OPERATIONS PERFORMED BY CRABTREE TYPE B-15 CONTACTOR = 
(BASED ON A S0-HOUR WEEK AND A 52-WEEK YEAR) 


The contacts would now ueed | pection 


ue now proceeding in which Crabtree 
B15 starters are being used for 

stopping and starting motors. 

“te, the starters have given the following 


(start and stop) without change eH | | eee 
Otacs: ee ees ite 7 Type B-15 contacts, on actual motor-load 
d Co ; Sarees \ ye life tests, have already achieved 4,500,000 
trolling a Sh.p. motor: 4,500,000 Tea, Ree aT operations (start and stop) and are still 

Oy ea ess giving satisfactory service. 


) Controlling a 1 h.p. motor: 4,500,000 














These tests are continuing. 


}A. CRABTREE & CO. LTD., 
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—the fluorescent tube that now gives 
| even more light in the useful direction 





NER 


Philips “ Reflectalite” is the fluorescent tube that defeats light wastage caused by dust accumulation. 


And today it’s a better buy than ever. For, in addition to its basic increase in lighting efficiency, 


| the light output of “Reflectalite” tubes has now been further increased to give you even more light in 


of the light output is reflected through the 130° ‘window’ where 


STANDARD LAMP 
v 


the useful direction. For instance, the 40W Cool White tube now has 10°, greater efficiency. 


“Reflectalite” has a special built-in reflector covering two-thirds of the internal surface. The major part 


it has maximum effect. (See diagrams.) 





Available in 











SWITCH START 


Cool White 4 40W. 13/9d. plus P.T. 
Cool White de Luxe 5’ 80W. B.C. or Bi-Pin 14/9d. plus P.T. 
Warm White 


INSTANT START I/- extra 





PHILIPS | 


REFLECTALITE S&S I [ 


LIGHT DISTRIBUTION 
COMPARISON DIAGRAM 





PHILIPS ELECTRICAL LTD + LIGHTING DIVISION + CENTUR 





FLUORESCENT REFLECTOR T 


(rte fons aie 





Y HOUSE + SHAFTESBURY AY 
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: re Ore just a few o 

« e ny liquids w ich t 

[a W chemical resistance bei: 
— sath ¢ 


d safely 


















Worthington-Simpson pumps ro WORTHITE, superior 






phuric Acid 


alloy steel, offer full Corroston resistance to sulphuric and many 


other acid, and alkalis. For pumping mildly corrosive Acetic Acid, glacial 





mquids, 1h 3 Stamntess Steel is specially surtable and it wall 


etic Anhydride 





not contamimate or discolour non-corrosive 





Acetone 








liquids. This range of pumps ts of cost-saving Monobloc 


construction, and the pumps themseives bhave Alcohols 






mterchanpeable stuffing box plands and mechanical seab to 






Benzoic Acid 
permit simple changes to suit different: process 


Boric Acid, cold 







Butyric Acid 





Calcium Bisulphite 





Caustic Potash, 70°F 










Caustic Soda up to 50 


Chlorosulphonic Acid, 







JME EE 


| 






Chloroform 






Copper Sulphate 


passe 


Ethyl Acetate, 70 F 






a” 
» 


Fatty Acids 






Formaldehyde, 70 F 










Glycerine 


Magnesium Sulphate, 5 





Nitric Acid, all concen 










Oleum, up to 120°F 
Phosphoric Acid, 10°, 






Phosphoric Acid, 85", 






Refinery Crudes 








Silver Nitrate, 70 F 





Sodium Sulphate, SCF 






Sodium Sulphide, 5’. VF 


m ronda 





Sodium Sulphite, 5 





Sulphurous Acid 





In WORTHITE and 18/8/3 STAINLESS STEEL 


put it to the test 


Es 
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components 


of power 


All over the world PARSONS have supplied all 
types of oil immersed distribution and power 
transformers, from 5 kVA up to the largest units 
for extra-high voltage. A 210 MVA three-phase 
generator transformer, for direct connection to 
the 275 kV super grid system of this country, 1s 


now under construction for West Thurrock. 


ppss ar 


oa 


TRANSFORMERS 


“undings on assembled 
™ ofa PARSONS 


& COMPANY LIMITED ° HEATON WORKS ° NEWCASTLE UPON TYNE 6 








+ 1988 
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fs 
Pe i 
3 
THE|FOURTH DIMENSION i= 
pe 
| a 4 
' 
} | ses t e i i Ss 
| Space/time ? In a casting, or a forging, a tiny space unfilled | "| 
\ 
will destroy, if it is not found in time. | | | 
| | | 


Member Companies of the Birfield Group were some of the | | 
y | 


earliest in this country to install regular X-ray examination 
} 


of their products as the 4th dimensional check on the quality 


' | 

of their productions. Up-to-the-minute methods are part of } | 

the secret of Birfield Group success. Every Member Company | 

of the Group is backed by the resources— manufacturing | | 
/ 


and technical —of every other company in the Group. 





Forgings for high-stress compone' 





through the Birfieid Gre »up 


I] 
BIRFIELD INDUSTRIES ure Wl STRATFORD HOUSE - LONDON - W.!1 





—— a = Se Na ie 


+ 1988 . 


MUR YEAR RUN 


Photograph by courtesy of Celotex Ltd. 








ctl BEARINGS 





\ 


ORC Any om 
NAN CRUC‘BLE COMPANY LIMITED, BATTERSEA CHURCH ROAD, LONDON, S.W.LL 
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This drying conveyor illustrates one of the many applications of 
MORGANITE CARBON BEARINGS where carbon is the most suitable 
material. Thousands of tons of Wallboard pass over these rollers every 
year~ 4.000 MORGANITE CARBON BEARINGS undergo severe duty 
to make this possible—each carries a load of about 30 pounds and is 
subjected to temperatures up to 650 F in a very dry and dusty atmosphere. 
In spite of these arduous conditions replacement is only necessary after 4 years. 
MORGANITE CARBON BEARINGS solved the problem for CELOTEX 
perhaps they will solve your’s today. Please write or phone for leaflet 
SD.63 or ask for one of our Technical Advisers to call. 
MORGANITE CARBON BEARINGS withstand high temperatures; will run 
in liquids; resist chemical atmospheres and corrosive conditions; need no 
lubrication: and useful for inaccessible positions; are non-contaminating and 


eliminate maintenance. 


Telephone: BATtersea 8822 


M 
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FOR HIGH PRODUCTION 


The Standard Motor Co. Ltd., Coventry, is 
only one of scores of factories where 
ARCHDALE special drilling and milling 
machines, as well as automatic transfer lines, 
are contributing to reduced costs, improved 
output and quality. 


We shall be pleased to submit complete schemes 
for your consideration. 


JAMES ARCHDALE & CO., LTD., LEDSAM STREET, BIRMiNGHAT 


TELEPHONE: EDGbaston 2276 


SOLE AGENTS: ALFRED HERBERT LTD. COVENTRY Telephone: 89221 












If you are producing components on a large 






scale, involving drilling, milling, tapping, 







boring or spot-facing, or any combination of 








these operations, ARCHDALE can certainly 


show you the way to lower costs 


Get in touch with us. 















m2 A Member of the Stavele 
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V/| Industrial 


plant 


... of all kinds 








All manner of static plant and 
equipment is covered by Wards’ 
INDUSTRIAL PLANT DEPARTMENT 
—Boilers (from smallest portable to 
largest of water-tube and marine 
types), Tanks of all types (including 
Braithwaite sectional steel tanks), 
Jacketed Pans, Chemical Plant, Steel 
and Aluminium Alloy Scaffolding, 
Autoclaves, Air Receivers, Pipes and 
Tubing, Valves and Fittings, Boiler 
House Accessories, etc. Write for 
further particulars. 


INDUSTRIAL PLANT DEPARTMENT, 


THOS. W. WARD, LTD., 
ALBION WORKS, SHEFFIELD. 
Tel: 26311 (22 lines) 


and BRETTENHAM HOUSE, 


' LANCASTER PLACE, STRAND, W.C.2. 


Tel.: TEM. 1515 (12 lines) 


RT. 23 








We pick the winner for you... 


oosing between | 


unbiased advice 
ium ar 
unique 
tions un 


re phas 


* Bronze 
are alway 


Castings or Hot Pressings you can count on us 
ve make both HOT PRESSINGS in Brass, Bronze, 


GRAVITY DIE CASTINGS in Brass, Bronze or 
perience of our organisation...two separate yet 


one roof... will ensure that your choice is correct. 
supply of DIMENSIONALLY ACCURATE 
opper or Aluminium—see us first! Our Technical 


it your service. 


PRESSINGS LONDON) LTD. 
OVFERROUs DIE CASTING CO. LTD. 


North Circ, 


Road, Londen, N.W.2. Tel: GLAdstone 6377 1732A 


The choice 
is often 
difficult 
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BRITISH SPRINGS 
AND WASHERS 


D 


WILLIAM 
FINUCANE 


(Springs and 
Pressings) 


LTD. 


A.1.D. A.R.B. 





—_ xB 
ELGAR 3757/89 


16A, HILLSIDE, STONEBRIDGE 
PARK, LONDON, N.W.10 














TRADE \Sinedley MARK 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. L'¢ 
Belper. Derbyshire. 
Telephone: Belper 12 














manhole doors 
for air-receivers, 


boilers. Clc. 


HEAVY STEEL PRESSINGS 


FOUNDRY LADLES 
FABRICATED STEELWORK 

WELDED CENTRAL 
HEATING BOILERS 


CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, S.1. 
Grams: “McNeil, Glasgow” Phone: South 1131 
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—‘CORTITE’ ——L 


SPECIAL PROCESS IRONS 


Cortite Irons give DENSITY and PRESSURE TIGHTNESS, coupled with HIGH STR ENGTH 
MACHINABILITY IN ALL SECTIONS OF THE CASTING in spite of extreme variation 







and GO¢ 
of thic 





TYPICAL PHYSICAL PROPERTIES OF “CORTITE’ SPECIAL PROCESS ip, 




























































| ! 
Minimum Minimum | eo ee Coefficient | Th 
CORTITE IRON TENSILE | TRANSVERSE |COMPRESSION IMPACT BRINELL ELASTICITY of Thermal | TORSIONAL FATIGUE Be # cavivelent Briti 
Strength | Rupture | Strength | Strength Hardness | lhe. on: toch SPECIFIC EXPANSION STRENGTH STRENGTH nd American Stand 
Tons sq. inch | Tons sq. inch |Tons sq. inch! Izod fc. Ibs No. | 3 Toe GRAVITY Linear x 10* | Ibs. sq. inch | Tons sq. inch TT ‘tan ce 
Class Grade 1-2" diam. Bar|1-2° diam. Bar | 0—600°C _—— “a 2/ | AST 
| | } 
HIGH DUTY E 14 26 56 10 170-190 | 12-15 7-20 | a 5-0 14 
ENGINEERING 25-30 
D 17 30 68 15 180-210 16-18 7-25 34,000 19 . : 
35-40 
Cc 20 36 75 20 200-240 18-20 7-40 51,000 0 20 , 
8 23 40 80 25 220-280 18-20 7-45 60,000 0-0 23 50 
A 26 45 90 30 260-340 18-20 7-45 73,000 11-0 % @ 
HEAT HR.! 14 26 56 10 100-170 10-12 7-00 12-8 
RESISTING a Wd = 
HR.2 20 36 75 20 200-240 | 18-20 7-40 12:8 
HR.3 12 210-280 17-45 6:9-7-2 12-9 
(Silal) 
EAR W.R.B. 20 6 75 20 240-280 | 18-20 7-40 
RESISTING i : 
W.R.A. 26 45 90 30 260-340 18-20 7-45 
CORROSION c.l igs 30 62 10 180-210 12-15 7-15 . a 
RESISTING ~— eo . = — - ao aoe a 
c.2 15 28 58 10 180-210 12-15 7-15 - — 








TYPICAL APPLICATIONS OF “CORTITE” SPECIAL PROCESS IRO 







































CORTITE IRON Minimum : 
Casting HEAT TREATM 
TYPICAL APPLICATIONS Thickness (optional) 
Class Grade 
HIGH DUTY E Gear Cases, Light Valves, Gears, Electrical Components, Bogie Wheels, etc. ; in fact, wherever a soft grey iron is 1/8” 
ENGINEERING called for } For stress relief heat slowly 
-—_——— Hold at this temperature for one 
D Valve Bodies, Gates, Covers, Medium Machine Bedplates, Chucks, Gears, and Housings ; Cylinder Liners, Blocks, 1/4 es Seer 
and Manifolds. Al! medium size high-pressure castings 
i singing Teak For improved s.rength and to 
c Turbine Casings, Condenser Bodies, Tyre Moulds, Marking-off Plates, Propellers, Flywheels, Pump Bodies, Pistons, 3/8" at 850 C and cemper at 300 
Large High-pressure Valves, Steam Chests, Biological Shields, Gears, Large Machine Bedplates, Headstocks, etc quenching stresses Grades Ca 
B Diesel and Compressor Bodies (handling high-pressure ammonia and Freon gas), High-pressure Valves, Oil Well 1/2" } 
Castings, Slush Pumps, Gears, Machine Tool Components, Rocking Links, Highly Stressed Hydraulic Castings, 
Winch and Winding Drums, Rolls, etc. 
a Crankshafts, Camshafts, Mixershafts, Dies, Rolls, Atomic Engineering Pressure Vessels, Shields, and Casings ; 1/2" For high tensile and machinabiit 
Brake Drums, High-pressure and High Strength Castings 300 -350° C, for six hours plus om 
inch of thickness 2 
T HR.! Intermittent Heat and Severe Thermal Shock, Chills, Ingot Moulds, Slag Pots, Annealing Glass Moulds, Fire Doors, 3/8" 
RESISTING Casings, Pig Moulds, Melting Pots, etc 
HR. + Page Castings for use at temperatures up to 550° C, High-pressure Valves, Superheater Headers, Glass 1/2° a 
oulrds, etc. 
— . - ae ——-4 - -_———-f 
HR.3 Castings working at temperatures up to 900° C, Valves, Fire Bars, Annealing Boxes, Furnace Parts. These castings 1/2" x 
are brittle at room temperature. o- 
WEAR wr.B Chute Liners, Crane Wheels, Mill Wheels and Blades, Mixing Pans, Gears. Easily machinable. 1/2” Can be oil-quenched at 650 << 
RESISTING Ts pads co at 300 -500° C < 
WR.A Mixer Blades, Wheels and Pans, Die Blocks, Cams, Gears, Liners, Rolls High strength coupled with abrasion 1/2” For high hardnee sre ters 
resistance. ability hold at 300° ; 3 
hour for each inch of thickness. 
OSION c.l Concentrated acid-resistant Pumps, Valves, etc. 1/4” 
RESISTING ; a 
c.2 Alkali-resistant Pumps, Valves, Caustic Pots, Evaporators, etc. 1/4" 




















New Alloys and Metallurgical Techniques employed in the process of producing these irons ensure COD © 
sistent results, so that designers may rely upon the accuracy of the technical information given on the chart | 


ROBERT CORT & SON LTD 


IRONFOUNDERS TEL: READING 81659 READING. BERKS. 
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GEAR DRUM—GRADE E 


These teeth must be cast true. They are 
not machined and must mesh perfectly. 


PUMP CASTING—GRADE D.— 


(For Hayward, Tyler & Co., Ltd., 
Luton). 


This 53 cwt. Vertical Compound Oil 
Cargo Pump is for use in tankers and 
handles 750 t.p.h. of oil. It is tested at 
350 Ib. p.s.i. for a working pressure of 
200 Ib. p.s.i. 


All the cores and the mould are made by 
the CO, process, which gives an excellent 
finish and ensures that the dimensions 
of cored holes are exact 


MIXERSHAFT — GRADE A. 
—(For Winkworth Machinery, 
Ltd., Staines). 

This Casting must be very strong, 
and 100°, sound, to withstand 
severe Torque, replacing a steel 
casting. 





Staines). 


the intricate internal chambers. 


‘ROBERT CORT & SON LTD 


* 
IR@NFOUNDERS  te:reaoincsiess READING, BERKS. 
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— CASTINGS 
IN ‘CORTITE’ IRON 











CORTS THROTTLE VALVE— 
GRADE c, 


COMPRESSOR CYLINDER FOR 
REFRIGERATION EQUIPMENT— 
GRADE B.—(For Lightfoot Refri- 
geration, Ltd., Wembley). 


This 154 cwt. six-cylinder freon com- 
pressor casting must be completely 
flawless. The cylinders and crankcase, 
which are cast in one piece to ensure 
perfect alignment, are subject to 
hydraulic tests of 300 and 600 Ib. p.s.i. 
respectively and gas tests of 250 Ib. p.s.i. 


CORTS DOUBLE GATE VALVE— 
GRADE HR.2 
For use in hot gas main at temperatures 
of 550 -600° C. 


BEDPLATE FOR GEAR CUTTING MACHINE—GRADE C.—(For W. E. Sykes, Ltd., 


This 3-ton, 12ft. long bedplate casting is only gin. thick and requires a very accurate mould and 
core, which, again, is achieved by the use of CO, process. 


Over 50 cores are needed to produce 
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POSITIVE DISPLACEMENT * HIGH 
SPEED + SILENT OPERATION 
HIGH SUCTION LIFT WHERE 
NECESSARY SELF PRIMING 


Mirrlees IMO Pumps are of the 
rotary screw type, of unique 
design, for all capacities up to 600 
tons per hour. They are available 
for a wide range of operating 
pressures, and may be run at motor 
synchronous speeds or directly 
driven by turbines at higher speeds. 


HORIZONTAL 
or 
VERTICAL 





for every oil service 











MIRRLEES (ENGINEERS) LIMITED 
Subsidiary of The Mirrlees Watson Company Ltd. 


EARL HAIG ROAD, HILLINGTON, GLASGOW, SW2 
London Office : 38 Grosvenor Gardens, SW! 
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The Hall Mark 
tells a story. , 


For 650 years 
unique guarantee of maker, quali: 
below are those which would a; 
by Zedd and Co. Ltd., from Br 
by the figure of Britannia) ma 
Anchor) in 1950 (the letter «A 


= marks have Provided aim 
origin and date. Shown 
Car On an article made 
snnia Silver (indicated 
© in Birmingham (the 
srawn a particular way), 





ag 4 Y Weay 
This mark is also an accepted world st 
of quality in engineering ; foremost In 
and efficiency. from the wide rang 
Alldays and Onions products we sho 
here the P.B. HAMMER. 










GREAT WESTERN 
WORKS 


BIRMINGHAM, 11. 
Phone: ViCcoria 2251-4 


London Office: 2 Queen Anne’s Gate, Westminster 
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ae a | o me Oe Be oe | - = | 
4 a ee Pe ee ee 
ee a ae SE aA ae ee ae Qe ‘ 
a . fo oe ve oe ee ee or ee wo ea ; 
‘\NITED’S ” long experience of the oe ut — VEE es Bk pe Bes ae eye \\ 
resion and control essential to high quality creer LT ttatekeheelt YY Hi | 
mufacture of wirecloth and non-ferrous wire o oA yt t EG Ay se /! | 
re 2 ° . ‘ ee ht “Vet pa me Ae fe are oi Pe | 
mbles them to give an unrivalled specialist aaa are Oy ae ‘ ar 1. oz \ // 
— : i ieee . . h pub end rr cn | am Sy es. % a eytty t] 
“vce to a multiplicity of industries. They can ty r4- ) ox ys! 
wide immediate delivery from stock of “ Falcae ar \ E } ) ne oes wee iy 
wmal meshes and standard metals — . ee +1 \ i" io e 
‘wave wirecloth to your own specification eo = ee of 
tim 1-400 mesh. beet 1 












THE UNITED WIRE WORKS LTD 


BRANTON «~ EDINBURGH © 3 ° SCOTLAND 


| 
, 3245 (8 lines es 

Itegrams & Cables: SCOTIA, EDINBURGH, TELEX Telephone: GRANTON 8 ( ) | | | 
j 
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For all buildings subject to 
aggressively-corrosive conditions | | 
ROBERTSON PROTECTED METAL SHEETING | | 



















Robertson Protected Metal covers roof and sides of this Glass Melting 
Furnace building and has given years of trouble-free, satisfactory service 
under conditions of high temperature and sulphurous attack from 


deposits on the roof. 


R.P.M. lined 


a al. ; « ithe » ae » TS 8) 7 6) 3 i te ° . ° 
Ventilation, a difficult problem to solve in the presence of stringent with insulating 


manufacturing requirements, is handled by 200 ft. run of Robertsonridge hoard by the 
Ventilator which, under all weather conditions. provides exhaust sufficient eae method, 
(o maintain acceptable working conditions. reduces heat 

lhis installation is only one of thousands in which Robertson Protected losses and 

Vietal is installed under demanding conditions, and gives trouble free fuel costs. 


service with an absence of maintenance. 
May we send you literature ? 


ROBERTSON THAIN LIMITED Telephon 


ELLESMERE PORT - WIRRAL - CHESHIRE ELLESMERE @QRT 3622 





Sales Offices: seirast - BIRMINGHAM - CARDIFF - EXMOUTH - GLASGOW Telegrams: 
IPSWICH + LIVERPOOL - LONDON - MANCHESTER - NEWCASTLE + SHEFFIELD ROBERTROOF’ 


' 
Associated Companies or Agents in most countries throughout the world os Se 
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utNOID OPERATED 
| VALVES 
ih — 


¢ Integral Rectifiers 


jig boring 
with optical accuracy 


# Simple and Robust 
¢ Pressures 0-500 P.S.I. 
PROMPT DELIVERY 


FAL VALVES LTD 


») ROAD, KINGSWOOD, BRISTOL 
phone: Bristol 67-3869 


in 
pag CH TTTTTET | 
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ROBSON _ 
VEYORS 


nee be ee ee zh: fe 


——————__ ‘= 
-_ — - 


a y — 











. The pride of our machine shop 
aa : is our Optical Jig Borer, which 
' - = Pa | /RMINGHAM makes possible machinery limits 


— = ' — as fine as + ‘000125 on most types 
meee , AND of work. We look forward to 







a ee receiving your enquiries for the 
ee A LACKBURN jigs and tools = —- a 
: ittle “extra’’ that is possible with 
Vi SON & co. (CONVEYORS ) LT D. iii alias plant of this nature. 


GSON STREET - SHEFFIELD. 
PHONE. SHEFFIELD, 27463/4 





Armoury Close, Bordesley Green, Birmingham 9 and at George Street West, Blackburn, 
































For the production and 
_ fabrication of stainless steel 


plant and equipment , a 


aa Polished Stainless Mixing Vessel Horizontal Storage Tank, mounted 
Se he sell ete mae a hnangnces with M.S. Jacket. Hinged covers on M.S. fabricated cradles 
soit elie fitted with quick acting clamps. 
Propellor type mixer operated 

by air motor 


é 
H one Kiloys- BATLEY 


VICTORIA WORKS, BATLEY, YORKSHIRE 
Telephone: Batley 657 (3 lines). Telegrams: Boilers, Batley 










A. J. RILEY & SON LTD 





eee nee 
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UP TO 3000 hip. 
| 








We can now quote quick delivery of all gear umts. 
Write, or ’phone Johnstone 861 for full details. 


Reid 


Every Type—Every Size—Every Need. 












Reid 


Reid are completely equipped to producal 
types of gears and drives, Gears ui 
3000 h.p. and spiral bevels at 34” dig ; 


over give some indication of the resourcell 


the Linwood factory of MM 








THE REID GEAR CO. LTD., LINWOOD, Nr. PAISLEY. 





| 

: ENQUIRIES ARE WELCOMED FOR ALL © ‘a 
TYPES OF GEAR CUTTING AND / 

| SPECIAL MACHINE GEAR DRIVE Wm |) 

| MACHINING. q | 

| 














Niagara Screens can be fitted 
with up to four decks. Consult 
Niagara upon any question 

of installation. 


Quality 
and Quantity 


Take a look at this heavy duty Niagara Vibratory Screen. It is 
the best job of its type on the market. It will deliver to 
the closest specification, day in, day out. It gives you quality 
It will handle the 


heaviest material with certainty and 


and quantity, both. 
despatch. Please indicate duties you 
wish to undertake. We will send you 
the fullest particulars and willingly 


answer any questions. 





NIAGARA SCREENS (Great Britain) Ltd. 


Straysfield Road, Clay Hill, Enfield, Middlesex 


Telephone : Enfield 6622 (4 lines) 











quality malleable castings BS'S3 


EASILY MACHINEABLE 
also 


SOFT GREY IRON CASTING 
for all trades 













EREGD. TRADE MARK 





Our metaiis melted under strié 
cal control in modern Rotary 

is annealed in up-to-date " 

furnaces ensuring perfect 










Sie 


& SONS LIMITED 


STAFFORD STREET: 









WALSALL * TEL: 35 


CHESHIR 
SOUTHERN REPRESENTATIVE: LAN cs. vo 
G. P. SANDERSON, LTD. “+ xLcOUM ROWE, 
SANDERSON HOUSE, NORFOLK S@. PRUDENTIAL suit 
BRIGHTON I. GA 


pee aT Bt 
PHONE: HOVE 71329. PHONE: s STOCK 
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NWobux Grease. is a lithium-base 


lubricant of excellent structural stability and 
purity. It is a new, general-purpose grease 
Superseding conventional greases. It provides 
effective lubrication for the majority of grease 
applications over a temperature range from 
minus 20°F to 250°F. It is exceptionally resistant 
to water washing and contains’ special 


additives to prevent rust formation. Both in 





the laboratory and in the field Mobilux Grease 





has proved its outstanding efficiency as a 


lubricant and protector. 





MOBILUX 
GREASE 


Mbit] MOBIL INDUSTRIAL LUBRICANTS 
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STANDARD'S 


BUILT-UP PISTON ASSEMBLY 
For HYDRAULIC WORK AND HIGH PRESSURE SEALING 





Cut away illustration showing component parts 


ADVANTAGES OF STANDARD’S 
BUILT-UP PISTON ASSEMBLY 
@ All faces of assembly precision ground, permitting 
clearances to be reduced to a minimum. 


@ No possibility of ring distortion due to springing 
over solid piston. 


@ Any length of assembly can be built up to suit 
customers’ requirements. 


THE STANDARD PISTON RING & ENGINEERING 


COMPANY LIMITED _ Established 1893 
PREMIER WORKS DON ROAD SHEFFIELD 9 ENGLAND 
Telephone : Sheffield 42076-7-8 (3 lines) Telegrams . Ocean Sheffield 9 














Oct. 17, 1, 988 


WOOTTON BROS, L7; 


COALVILLE IRON WORKS, Cozy; 
N*: LEICESTER 


Clay Working Machinery for Brick anq 
Pipe Works. Colliery Plant. tron ang 
Brass Founders and Cast Steel, Ham. 
mered Steel and iron Forgings. Stee! 
Stockists. Arc Welding. CY. Non 
Abrasive Alloys to Order. 













Established 1876 





Telegrams: WOOTTON, COALVILLE. Telephone No. 


FLEXIBLE Qo» 

< . itti ion ty 
METALLIC <g@ “onine’e ncn 
TUBING 


Makers of Flexible 
Metallic Tubing for 
for All Temperatures 
and Pressures. “ 
















Steam, Oils, Exhaust, 
Air, Water, Gas, | 
Grain, Suction, Elec. | 
> tric Conduit andother 
2 purposes. 
“. . 

"ue, ey 


fe 
' 
s t 4 sty Sit 


ABBOFLEX LTD. 


Abbofiex Works, Walnut Tree Close, Guildford, Surrey. Tel: Guildf 








TITANIUM METAL & ALLOYS LTD 


2 METAL EXCHANGE BUILDINGS, LONDON E.C.3. TEL: MANSION HOUSE 45?! 
WORKS: SHEFFIELD 










Mis] al ea-sinelalcmaetelanes-jelataa-t-1r-jr-lal' 


TITANIUM 


Most people concerned with metals know what it is 
but not everyone is aware of what it can do. 

If you feel that you should know more about this 
light, strong and corrosion-resistant metal, 

then write for brochure on properties and forms to: 


“ROLLERS OF MODERN MET? 
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Acompany and its Chairman celebrate their.... 





This year, Mr. J. Arthur Reavell, M.1.Mech.E., M.1.Chem.E., F.Inst.F., F.1.M., 
celebrates his fiftieth year as Chairman of the Company he founded to take 
over the Empire rights of the patents of his friend Paul Kestner, the famous 
French physicist. Today, Kestner plant is used in practically every industry: 
particularly in the field of corrosion: and includes such recent developments 

as Keebush acid and alkali resistant resins: acid elevators and fans for acid 
gases: the new Keeglas, an adaptation of resin impregnated glass fibre. 

Indeed, every year sees an enlargement of the high reputation of Kestner 

in chemical engineering. 


NER EVAPORATOR & ENGINEERING CO LTD 5 GROSVENOR GARDENS LONDON SW1 


peciFy ‘**REAVELL” 


FOR EFFICIENCY 4N> RELIABILITY 
RECIPROCATING COMPRESSORS 


ROTARY COMPRESSORS 
TURBO COMPRESSORS 


PRESSURES FROM 


i to 10,000 
LBS. PER SQ. INCH 


cor AIR, HYDROGEN, 
OXYGEN, NITROGEN, al 
ano OTHER GASES. EEE 


REAVELL & COMPANY LIMITED 


IPSWICH, ENGLAND 








——--— - — ______...-/ 























Telephone: Ipswich 56124 (3 lines). 


Telegrams: “ REAVELL” Ipswich 
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= 
. Foundry Moulds and Gores 
\ r 
J 
| 
A perfect seal in a matter of seconds | 
For temporary pipelines ‘Unicone’ instantaneous 
joints are recommended. Comprising two parts Ci ( 
only, they fasten with a ‘snap ’’ ensuring a perfect . 
seal in a matter of seconds 
Rubber gasket in position and 
For permanent or semi-permanent pipelines joint ready to pull over 
*Unicone ’ bolted type joints are usually employed 
and can be assembled far more quickly than any 
flexible joint giving positive anchorage. 
gl } 





UNICONE | | 
=“ 6.1. and the 


C0,/Silicate Process fim 


(BRITISH PATENT No. 654,817 


| Flexible Joints for Pipelines 
| : re 
| leakproot.care, reliable 
THE UNICONE CO. LTD. 
RUTHERGLEN, GLASGOW, SCOTLAND 

































During the past few years, the man} 
ee of this new bomen for m 








the foundry trade in spite of doubts sre have so far 
surrounded the future of British Patent No. 654,817, 
which covers the process. An application by the 
patentees for the restoration of this patent was made 
in October 1954, and this application will shortly be 
considered by the Patent Office. 

Imperial Chemical Industries Limited announces 
that, to achieve the full development of the process in 
the United Kingdom, an agreement has recently been 
concluded with the patentees (Vitkovicke Zelezarny 
Klementa Gottwalda and Dr. Ing. Lev Petrzela), 
under the terms of which, if the patent is restored, a 
free licence will be available to all. Moreover, I.C.I. 
will receive all the technical information already in 
the possession of Vitkovicke and any that becomes 
available from their continuing research work. 

As a supplier of carbon dioxide and sodium 
silicate, I.C.I. is anxious to assist in developing 
further the carbon dioxide/sodium silicate process in 
the United Kingdom, and to this end, technologists 






















have already visited major foundries and 
organisations in Czechoslovakia [he detailed 
information that ten years of intensive development 
of the process have established » will thus 








supplement the already extensive knowledge that 
I.C.I. has acquired in this country. The compre- 
hensive and efficient technical serv f LCI. is 
now augmented by the close cont with the 
inventors, and as always, is at the disp ysal of the 
foundry trade. 







PF Ce 








mae son LT D. 
Full information on reg 


W L L E N H A L L IMPERIAL CHEMICAL INDUSTRIES LTC. 


STAFFS. MILLBANK, LONDON, S.¥ 1 
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The 
Right Angle 
on the 
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E.N.V. have exceptional facilities for the 
manufacture of spiral bevel and hypoid 
4, 
gears in sizes up to 72” and for the serial 
production of right angle drive units for a 
wide variety of industrial applications. 
Engineers who need right angle 
transmissions are invited to communicate 


with the E.N.V. Design Department at the 


project stage. 

















For Gears 
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HYTHE ROAD, WILLESDEN, LONDON, N.W.10 
Telephone: LADbroke 3622 


AP /88 


‘ENGINF©RING COMPANY LIMITED, 
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CYCLONE 


FANS AND EQUIPMENT 





SLOW SPEED 
MULTIVANE FAN 
(Intermediate size). 


8 
SLOW SPEED 
MULTIVANE FAN 
(Large size). 






































PADDLE BLADE FAN, 






































AXIAL FLOW FAN, PWG. FAN 








PROPELLER FAN. 

















Ventilation, dust collection, fume 

removal and cooling industrial ‘‘hot spots" are jobs for 
Cyclone Fans and Allied Equipment. 

75 years’ experience, technical advice and comprehensive 














MAN COOLER FAN. 
literature is yours on request, 
MATTHEWS & YATES LTD. 
os, CYCLONE WORKS * SWINTON (MANCHESTER) & 135 RYE LANE, PECKHAM, LONDON $.6.15 
»~@ < TELEPHONE SWINTON 2273 (4 tines) TELEPHONE: NEW CROSS 657! (4 fines) 
Oy r Also at: Glasgow + Leeds + Birmingham + Cardiff + Bournemouth 














Three 2-stas compressors each with 870 ¢.f.m 
fischarging at 100 p.s.48 
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Drives, Variable speed 


CROFTS 


POWER TRANSMISS 


(ENGIN 


Head Office: Thornbury 
Phone : 65251 (20 lines) Grams 


power for foresnuc Ws 


up-to-date products from modern factories: 
Couplings of all types, Double helical gear units, Fabricate 
Hydraulic couplings, Iron, steel and non-ferrous castings, | 
Motorised rollers, Patent Taper-flushbushes, Plumme 
units, Special machinery drives, Spiral bevel gec 


A 


reelwork, Geared 






lutches, Conveyor 














ine-cut gears of 
ocks, Shoft 
ts, Turbine gears: 
, Worm reduct 
Ss) LIM! 
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yd 3° Yorkshire 
ers Bradford Telex T 
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See us at 
Belle Yue 
on Stand 1402 
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PRODUCTS ON SHOW 


GLUTGHES mechanical and magnetic disc types 

FLEXIBLE COUPLINGS 

GEARED MOTORS 

HYDRAULIC DRIVES cushioned, long-life transmission 

MACHINE-CUT GEARS introducing the new stock spurs and bevels 
SHAFT MOUNTED GEAR UNITS don’t miss the carding engine drive 
V-ROPE, POWERGRIP & CHAIN DRIVES 

VARIABLE SPEED DRIVES reliable and inexpensive mechanical systems 
WORM GEAR UNITS including the new double reduction spur/worm 


combination 


CROFTS (ENGINEERS) LIMITED 


POWER TRABSMISSION ENGINEERS 
Head Office: Thornbury + Bradford 3 ~ Yorkshire 
Phone: 6525! (20 lines) Grams: “‘ Crofters Bgedford Telex,”’ Telex 51186 
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made with 


REFRACTORY CONCRETE MicimMeNT 


THE ADAPTABLE REFRACTORY MATERIAL 


FOR ALUMINOUS-CEMENT 


HEAT-RESISTANT FLOORS [ummm 


OF ALL TYPES WHERE RADIANT HEAT OR SPILLAGE OF | | 
MOLTEN METAL OR SLAG IS LIKELY TO BE ENCOUNTERED 
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| 
| 
| 


FOR SERVICE 
IN 24 HOURS 





Write for information to the manufacturers of CIMENT FONDU | 
LAFARGE ALUMINOUS CEMENT GO. LTD. 73 Brook STREET, LONDON, W.1 Telephone MAYfair 8546 


AP 3/74 
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by craftsmen 




























































































































































































































































































































































































































































































































































































































































































ELLISON GEO 


a * High technical excellence at industrial prices. 
| * Robustly constructed for many years of dependable service. 
* Designed for easy maintenance. 


Planned and produced in the Ellison tradition, the GEO 
range of electrical switchgear upholds, in every way, the 
Company’s reputation for reliable pedigree products. Circuit 
breakers have reversible main and arcing contacts, free handle 
on overcurrent and series connected, solenoid-operated over- 
current releases with time lags. Auxiliary switches can be fitted 
on site. For further information please ask for Leaflet C.L.244. 


A.S.T.A. TESTED 
TO BS. 116: 1952 


aries ar caneenatieenimenaroretipatte cceeantiaineins 2% Ef ell net al 








BIRMINGHAM ENGLAND | 











switchégea 





CIRCUIT BREAKERS 


Horizontally isolated, draw-out type for service 
voltages of up to 660. 





CURRENT RATING | OVERALL WIDTH 
400 amp. = — 
600 amp. ce es 
1.300 oa 28} aoe 








BREAKING CAPACITIES 














i it Breaking Capacity 
Size ae a / | at 400 volts 
400 amps. 37:5 MVA : soe 
600 amps. = aa 30 MVA 
00 s. 
1.200 ome. 45 MVA 30 MVA 
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yical leathers 
iy All industries 


strated are just a few 
4 range of Barrowfield 
a sglor made for customers 
x felds of industry 
oi that leather can do 
riob better than the 
eng used at present, 
sinking of an entirely 
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gs of experience for 
ip advice. # 













. SOLWAY STREET, GLASGOW, S.E. CURRIERS 


THE ENGINEER 






MWFIELD LEATHER CO LTD smn 

























CHANGE 


All materials 
standard 
pitches to 
7ft diameter 


made to customers’ patterns. Low prices for planing, bering, turning, screwcutting 
® 


NDS STANDARD GEAR CUTTING CO. LTD., 


Soret, Halifax. Telephone : Halifax 5217/8 Telegrams: “ Gears.” 











HYDRAULIC PUMPS 
FOR PRESSURE TESTING 


+08 88884 eee 8 one 0 0 0 878750 "ee 8"a"e"e"e"8"e"e"e "e795" 
ore ee ee ete ener eter ereretete oe ete ete es ete 
anette te ete ete ee eet 


Maximum pressures up to 10,000 Ib/in.?, with 
minimum of effort - Other models for lower 
maximum pressures Supplied with strong 
wooden carrying box, on which pump is also 
mounted for use Gunmetal and Steel 
construction - Can be supplied without boxes 
* Rubber suction hose with strainer - Copper 
delivery pipes with brazed-on connections. 


Robert Harlow & Son Ltd., 


HEATON NORRIS STOCKPORT CHESHIRE 
TELEGRAMS: “HARLOW, STOCKPORT” 
TELEPHONE: STO 3403/4/5. 
LONDON OFFICE: 10 NORFOLK STREET, LONDON 
W.C.2. Telephone: COVent Garden 0315/6/7. Telegrams: 


«¢ TUBENPIPE ” - Phone - London, 
cws5283 
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POLITAN-CAMMELL CARRIA 


‘ SALTLEY BIRMINGHAM 8 — LONDON OFFICE: VICKERS HOUSE 


a 








LI N F . [ONDON TRANSPORT 


GE & WAGON CO. LTD. 


BROADWAY « WESTMINSTER, S.W.1 
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what versatility! 














the multi-purpose motor 
for sequence switching, 
chart recorders, 
process controllers, 
instrumentation, 
auto-lubrication, etc. 


* SELF STARTING 
* YEARS OF RELIABLE SERVICE 


* WIDE VARIETY OF 
OUTPUT SPEEDS Tae. 


a+ seen 
“i ei, 
Moe et tes . 
ote ee ES: steer Rete 


Sintered bronze rotor bearings ensure long life. Power consum 
CONS TANT SPEED MOTORS 2 watts. Write or telephone now for full details of this compa 
totally enclosed LIGHT DUTY Motor Unit. Smiths also manufact 
a range of Control Clocks and Time Switches for industrial equ 
ment and domestic appliances. 


1 
SMITHS CLOCK & WATCH DIVISION Contracts Branch, 179, Great Portiand Street, London, W.! Telephone 


Overseas enquiries to Sectric House, London, N.W.2, England 






















UNIVERSAL © 
WHEEL BLAST | 
ROOM PLANT 


4 0] x 10'0" x 86” 
comprisig 
TWO SHOT 
THROWING 


WHEELS WITH ” 
>) PRESSURE NOZZLE 3 \e 2 Ft s as 
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fe STILLAGE 
Ba RIVEN REMOVABLE 
| FOR SPECIAL WORK meacickhs NTABLE 
+ TURN ORK 
m Made for MESSRS. HEENAN AND IN FLOOR FOR SMALL W 
Head 





FROUDE LTD. OF WORCESTER, 
this plant is designed to accommodate 


all types of miscellaneous castings, ST. GEORG ES ENGINEERS LTD 


welded fabricated work, and large steel 
F ORDSALL LANE, MANCHESTER 5 


tanks, 
Telephone : TRAfford Park 1207 (4 lines). Telegram 








Georgic ” Manchester 
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ASSURE GAUGES... 


EVERY DESCRIPTION AND SIZE 





PRESSURE RANGE FROM | 
5 - 20,000 Ibs per sq. inch | 











Prompt Deliveries 


Highest Quality Send For Illustrated Catalogue 


EAGLE & WRIGHTS (GAUGES) LTp. 


87 CARVER STREET 
Telephone: Central 8196 BIRMINGHAM, 1 
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STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 
SPECIALITIES 
Pit Headgear, Pumping Stations, 
‘ower Stations. 

Sead 


Bridgework and Riveted Work 
of all descriptions | 


eal 
BROWNLIE and gat 
MURRAY LTD. ie 


POSSIL PARK, GLASGOW 
LONDON: 32, QUEEN VICTORIA ST. E.C.4. 




































tw know of the Industrial 
mations service need not read further, 
those who don’t. . . 


There was a time when a casting had to be rejected because of porosity and frequently 
such flaws as existed were not apparent until many hours of machining time had been 
went. Today such castings can be reclaimed by impregnating with special resins under 

arflly controlled conditions. The treatment can be applied to all types of casting and 
ftasing in all metals and it is inexpensive. It is approved by the Admiralty, Ministry of 
PY ALD. and A.R.B. Tolerances are unaffected by the process and no surface resin is 
mihe casting, Size is no problem ; if the casting cannot reach one of our addresses, we can 
miton the spot and whether castings come to us, or we go to them, we pride ourselves on 
te ob quickly and efficiently. Full details will gladly be sent on request, but for greater 
Miedical advice, let us send one of our fully trained engineers. 














The Largest impregnating Engineers in Europe 
Head Office & Factory: 

9, WILLOW ROAD, POYLE ESTATE, COLNBROOK, Bucks. 
Telephone : Colnbrook 2086/7 















4 tM OLDHAM OVERSEAS : 
n ane, peed 45, Roscoe Street, Impregnaciones Industriales S.A. 
MMe: Victoria | “= Telephone : Main 5350. Madrid & Barcelona. | 





| THE NATIONAL BOILER & 
| GENERAL INSURANCE 


Sales Dept.: St. Mary's Parsonage, Manchester, 


Boy, .. 


the NATIONAL 


CIRCULATOR 
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For 
Preventing 
External 
Wasting of 
Economiser 





co. LTD. 








Hoists 


occupy 


low headroom 


























Electric Hoists 
and 
Overhead Cranes 
Wule & - 
Taylor Stoker Co.Ltd. 













4102, 4103 & 414 
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Worm Drive HOSE CLIP 
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VA 
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way. 


Our 100 years presswork experience has enabled us to produce a clip 
with all the tenacity of thé Bulldog. 100 H.P 


Immediate delivery of all Standard sizes from stock. 


Sample and price list from Dept. E- 
HERBERT TERRY & SONS LTD., Spring Specialists, REDDITCH, WORCS 








Dudlok) \ 


7he PATENTED 
Taper Grip V-Pulley 


100 HP. GUARANTEED 
W/THOUT A KEYWAY 





| Only DUALOK has the 

patent TWIN _ Bush for 

DOUBLE-GRIP. Simple, safe, 
easy to fit. 


Only DUALOK is made and 
2 guaranteed without a Key- 


DUALOK is the ONLY 


‘“‘Taper-Grip”’ that does @ DUALO 
3 not need time-wasting and British hub {c 
expensive Keyways on the 
HEAVIER Drives. Pulleys, Flat | 


Immediate delivery from Stock up to 


THE ZERNY ENGINEERING CO. LTD., RICKMANSWOR 


eece 
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leys, Chain Sy 
Fan Centre: 
Sole Patentees & Manufacturers. 


Phone: Rickmansworth 4777/8 

















This precision machining of a crankshaft 
is typical of the high standard of 
workmanship offered by Plowright. 


With craftsmen capable of working to a 
tolerance of 0005" and the facilities 

of modern engineering workshops, 
Plowright are able to undertake most 
types of machining and fabrication. 


London Office, 197 Knightsbridge, London, S.W.I. Tel: Knightsbridge 2525. 


CI 


TELEPHONE 7161 TELEGRAMS ‘PLOWRIGHT’ 
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“ Clarks of Hull now design 


—S 


and fabricate in Stainless Steel, 


Mild Steel, Aluminium, etc. 


QUICKLY, ECONOMICALLY AND EFFICIENTLY 


| After leading the field for over 
| ahundred years in the fabrication of copper vessels, 
q msion joints, etc. Clarks of Hull have now—to cater Argonaut and Argon-Arc Welding 
mncations in stainless steel, mild steel, aluminium, etc. 
—¢rected a completely new Fabrication Shop. 
_ Newly-equipped with the most modern processes and Agents or representatives in all 
td with hand-picked, highly-experienced personnel, parts of the country 
Catks’ Fabrication Shop is in a position to combine 
Gellent deliveries with high standards of workmanship Plate preparation bap~nits Pileatlan Ghép 
~probably giving you more for your money too! ——— SO 
A skilled design service is available. 


Metallic Arc Welding 


Stress-relieving and testing facilities 


’ ek oN Agee Fe 
a Yi Mee Sages eS THAT she es 
as AT ' ‘Sg a lew Te 


Yet, * s 
ee * 


' 3 GEORGE CLARK & SONS (HULL) LIMITED 
: ‘og HAWTHORN AVENUE - HULL 
: ~ ‘3 Telegrams:"Clark, Hull” 


oi Telephone: 37654 
WERY TYPE OF WELDED FABRICATION 


a 
A MEMBER OF THE NEWMAN HENDER GROUP 
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BRITISH ALUMINIUM 











ON THE PICCADILLY LINE 
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London Transport prototype tube train 


The London Transport Executive are trying out three prototype tube trains 
with unpainted aluminium alloy outer panelling. British Aluminium was chosen 
by the manufacturers of two of these trains—Metropolitan-Cammell Carriage 
& Wagon Co. Ltd., and Gloucester Railway Carriage & Wagon Co. Ltd. 

The use of aluminium saves half a ton of deadweight per car—correspondingly 
reducing power consumption—eliminates about three cwt of paint, plus labour 


costs per car, and lowers cleaning costs. 


The BRITISH ALUMINIUM Co Ltd 
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HOUSE ST JAMES’S SQUARE 








LONDON 
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INUTES SLASHED To SECONDS 








m the new 


MARBAIX 


458 DISINTEGRATOR 


REMOVES BROKEN TOOLS 

al 

WITHOUT DAMAGE TO THE COMPONENT 
CUTS HOLES OF ANY SHAPE IN 


HARDENED MATERIAL, CARBIDES ETC. 
in fact any material through which electric 





qurrent Can pass. 
te new MARBAIX M.58 disintegrator r es broken taps, drills, 
muners, studs, etc., in 2 fraction of normal time, without damage to 


a component. 

tees, too, of any shape can be cut in hardened material, for subsequent 

leching by grinding or other methods. Note the times for the 

wou amples shown, and write today for full details to DEPT. E.!. 
DEMONSTRATIONS ON —ow COMPONENTS GLADLY 










HERE’S HOW TO CUT COSTS 
Times obtained on Model M58-C (as illustrated) 





eee HE 





SAHALTES 
nat 


4 30 SECONDS 
VALIANT HOUSE, VICARAGE CRESCENT 


MARBAIX INDUSTRIES LTD BATTERSEA, LONDON, S.W.11 


PHONE: BATTERSEA 8888 (8 lines) 






DROP FORGIN . 
EQUIPMENT. 


BRETT PATENT LIFTER C2 L" 


FOLESHILL WORKS, COVENTRY 
Phane 89038 Crome “LIFTERS” COVEMTRY 











PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 
CANONBURY, N.1 
CAN 4244/5/6 


Telegrams: “ Wilmaket, Nurdo, London” 

















SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


(= 


Manufactured by 


JOHN TONK “5 


CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD, 


SHEFFIEL 2467 J TONK 














LEAF NGS 


EALED if THE MOST MODERN 
HOUS DECARBURISING PLANT 


Excelient Physical Properties 


TN MALLEABLE CASTINGS LTD. 
NDRY .  LEAMORE - 








WALSALL en a 














































ieee 


secaa'etibednansmateeieereeeem ee 





ae — 





110 





THE ENGINEER 





The WILDBORE 
REFLECTOR 


(When fitted in room 
with white ceiling) 
gives 10% to 15% 
Extra Lighting 


; Value 

4 Non - inflamm- 

q able, Instantly 
detachable and 


adjustable. 









_ Weight 9ozs. 
The wide open top of the 
shade allows for a greater cir- 
culation of air, which keeps the lamps 
and wiring installation at their coolest, thus 
creating a good safety factor against shorts. 


PROTECTAFIL os iliustroted 
SHOCK ABSORBERS ce arrow 


Britain’s Best Arti Vibrator Lamp Fitting 
OVER QUARTER OF A MILLION IN USE 
Suitable for all lighting points Dispersive and 
Fluorescent. VIBRATION causes a large 
number of lamps in industrial installations to fail 
prematurely. You will find an easy solution in 
the use of PROTECTAFPIL. 

TREBLES THE LIFE OF YOUR LAMPS 

*Send for illustrated Catalogue T.E. and 
o somple PROTECTAFIL 
]. E. WILDBORE Ltd. Peter St. Oldham MAIn 4475. 





IRONSIDES 


LUTON, 
the 
, & great 
' protector 
















, DAW BANK 


< STOCKPORT 
Tel. 2419 


asthe 


































WARRE 


41, ST. JAMES’S PLACE, LONDON, S.W.1. - MAYFAIR 9895. 


Warren-Morrison experience in design and 
production of specialist valves has led to 
the introduction of this range of diaphragm 
valves. Designed for the 
widest possible range of 
duties they incorporate 
many features appreciated 
by the operator. Froma 
safety point of view this 
valve will shut off, even if the diaphragm 
does fail. For convenience, a visible 
position indicator is fitted. From the long- 
life angle the valve is heavily made, using 
only the best of materials and workmanship, 
For the really difficult jobs ‘ all-P.T.F.E.’ 
diaphragms are available; another examyl: 
of W.M. leadership in valve design. 
Electric or pneumatic operation is available, 
of course. 


N-MORRISON LTD 





We invite yo 


for all types of rubber hose. 


This rough bore SUCTION HOS 


materials with a pitched spiral bore. Corrugated or smooth 
xternal armouring and fitted couplings if 
desired. For hoses to your special requirements get in touch with 


surface as required. 





CLYDE 





SPECIALISTS IN 


RAILWAY ROLLING 


P.O. BOX 7 RENFREW 
Telephone: RENFREW 2384 Telegrams: RUBBER, RENFREW Telex. 77-107 
% 


ur enquiries— 


Eis built from rigorously tested 





RUBBER 
WORKS LTD. 








STOCK EQUIPMENT 





Oct 1988 












Don’t look now, 
but we’re being followed. 


Blonde or brunette? 
This one’s tawny with a 


rather original hair-do. 





The most striking thing 


about her, though, is her figure. 
34, 24, 34? 
No, old man—48, 35, 23. And not a 


seam or a weak spot anywhere. 
She’s no kitten! 


How right you are! 


Chesterfield hove ti 


hore ¢ 


Chesterfield =~ 


Tubes +: 
™ 5,150 Ibs. per $9 


D1 V 


f the very Di 


m Che ter‘ 
Only from Chest 


get such hefty— ; 


st rong—seam 1€35 3 


tubular product 


R 
Tas B16 BORA rst @ee 


ED . CHESTERFIELD 
THE CHESTERFIELD TUBE COMPANY LIMITE! HESTE 
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Walter Somers Limited 


a ym 
s 





for the 





Marine, Electrical and 
j General Engineering 
Industries 


and 


ELECTEM DIE BLOCKS 





Walter Somers Limited 


HAYWOOD FORGE - HALES OWEN - NR. BIRMINGHAM 
Telephone: Hales Owen 1185 





teeters 
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Type ‘C’ operati 









(cover removed) ad 





on solenoid or sp 






oF Py 2 circuit-breakers 
y 
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Type ‘HTL’ Mechanism (co 
removed) for the direct man 
control of smaller capacity rou 
tank oil circuit-breakers. 















It has established for itself a reputation for reliable 11kV 
service under various climatic and other onerous conditions. 


The circuit-breaker is interchangeable with those of other 
units of similar current ratings. 


A system of well-designed interlocks ensures the safety lof 


the operator in all reasonable circumstances. | 
Solenoid or spring mechanis: 


These, and others we would be happy to elaborate upon, supplied for all ratings, though hai 
are the reasons, for the popularity of BV Switchgear, which mechanisms are normally supp? 
may be found in service in all parts of the World. rating of 150 MVA. 





ege es i } y 

Ferguson Pailin unis Qa 
An A,E.1. Company cd re 

Head Office & Works: HR. OPENSHAW MANCHESTER 11, Telephone : DROyisden 1301 (Pte.Branch Ex) 

LONDON OFFICE : Bush House, Aldwych, W.C.2 BIRMINGHAM OFFICE : Windsor House, 656 Chester Road, Erdington, 23 GLASGOW OFFICE 

REPRESENTED IN PRINCIPAL OVERSEAS TERRITORIES 
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But not if you fix a Kolok — 
x eeetata tate te ee eteres e 


Positive Lock Washer be- . | 
e oe, eeees 


F if Q . ef 
tween them. Here’s the : °e -©.0,0,0,°.°, FO OK OO . 
inexpensive solution to : 7 ve'ee "eet eatataratetenatates 


vibration and slackness Rubber Components for the m 


worries —and there is a 


size for every requirement. a more Exacting Applications 








Our wide experience in the field of precision 
—————_—/ rubber engineering qualifies us to advise on the 
Keep them rubber compounds and design of components 


firmly in place with to meet the more exacting applications. 
Our plant is fully equipped to deal with bulk production, as well 
as small quantity requirements for prototype and development work. 

Designers and Engineers will be interested in our new publication, 

‘Syntheticand Natural Rubbersand their Uses'-copy sent upon request. 
POSITIVE LOCK WASHERS High Grade Rubber Mouldings and Extrusions ; ‘O’ Rings 
eodttabla ta ell sane Seals - Bushes + Grommets ~- Diaphragms ~ Bonded Parts 
and Components in Natural, Synthetic and Silicone Rubbers 


1 WASHER CO, LTD., 45 Renfrew Street, Glasgow DOUgias 9292 


eer ewvwreevr eee eeese 
eeeeeveeeeeeeeer 
































per cent 
hell Smoke 




















ior less, oe VR 
@e@eeseeee I eeee 
104 (O.LTD APPROVED A.1.0. AND A.R.B. 

: PRECISION RUBBERS LIMITED - BAGWORTH - LEICESTER 


$ HAM - DON MANCHESTER Phone: BAGWORTH 241/2/3 
et aes) serial oo . <a Producers of Rubber Mouldings to fine dimensional tolerances ond officially approved specificaviens 
. 68M 






































lise businessmen know... | 1958 GARS 


AUTOHALL BREAKS 
THE PRICE BARRIER 


4 , 
Vinge S Now you can hire a new 

car at lower cost than you 
can own one yourself! 

( () N ; e A INCLUDING INSURANCE ! 
For example 
SHORT TERM HIRE 4 to 11 
WEEKS from £3. 12. 0. per week, 
allowing 200 FREE miles. 
SPECIAL 3 MONTH CON- 


TRACT from £3. 12. 0. per week, 
UNLIMITED MILEAGE. 


a T THE LOWEST One day self-drive hire from 12/6 
RATES IN EUROPE ae ee ae 


inevitably saves their 
company money 
ALSO 


% SELF-DRIVE HIRE 
> CHAUFFEUR DRIVEN die hiacia ita 5 SO 
Again at the lowest rates in Europe - 








CLIP AND POST THIS AD. 
BROCHURE. DESCRIBING 
kero aaa orren 'Atso New 
Telephone: RIVerside 288! BROCHURE DESCRIBING 

FORTHCOMING EVENTS 
IN BRITAIN. 
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Standard designs 
200'0" to 30'0" sp 
Larger spans availat:'- if required 











STEEL ECONOMY - SPACE ECONOMY 





TROPICAL SHEDS & HOUSES 
GODOWNS - BARRACKS - OFFICES ET 


















We supply and erect anywhere in the wor 





geneERAL uTitity STEEL BUILDINGS ino HANGAR 






FOR HIRE, Erection Masts 30 ft. to 180 ft. high. Cranes and Lifting Tackle. 


BELLMAN HANGARS 


LIMITED 


HOBART HOUSE, GROSVENOR PLACE, LONDON, $.W.1 Tel: SLOANE 5259 Cables: Unitstruct, London 









The aad a coupling obtainulte 

Over 30 yours houble-fi 

sowie ub pou 
with 

ae the 


BIBBY fii 


Breakdowns, heavy production losses, and high and vibrations, and accommodating unavol 


























maintenance costs are reduced. to a minimum. angular and parallel misalignments. 
Maximum outputs are ensured. There is a Bibby Resilient Coup!ing for every ‘ 
. *ge 7 e 
The unique resilience of Bibby Couplings protects and We invite you to write, today, for our illust on 
: Rs 
lengthens the life of machinery by absorbing shocks brochure. 


— 





THE WELLMAN BIBBY COMPANY LIMITED, PARNELL HOUSE, WILTON ROAD. 
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A revolution 
in space— 
the KING 





SKI-WRACKER 


Now, with a KING SKI-WRACKER you can make every foot of 


overhead space pay its way. Specially designed to operate in 


confined spaces where floor-mounted equipment could not, the 








versatile SKI-WRACKER (exclusive to KING) can stack up 
to 30ft. high and take loads of 250 lbs.—10,000 Ibs. 





Swift, safe and easy to control, the KING SKI-WRACKER is the 
perfect answer when storage space is at a premium. More and 
more warehouses and factories are installing this unique equipment 
to handle plastics, sheet metal, wire, scrap metal or tabulating 
machines. In the film, motor car and aircraft industries, the 
SKI-WRACKER has proved indispensable. There’s a baby 
SKI-WRACKER too which is perfect for handling machine tools 


UNITS AND OPTIONAL ATTACHMENTS TO SUIT INDIVIDUAL LOADS. 


ee FOR |\LUSTRATED ig 
ERATURE TODAY Yn i W RAC K E 
sn up name an ; i x 
7% 





iddress and post to us 
(Covered by British and Foreign Patents) 








REGISTEREO TRADE MARK 








ING LIMITED, 5.8, ARGYLE WORKS, STEVENAGE, HERTS. 
GEO. W. K TEL: STEVENAGE 440 
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AGENCIES - DIRECTORS - PARTNERSHIPS - SITUATIONS VACANT - EDUCATIONAL 


PATENTS - BUSINESS OPPORTUNITIES - 
BUSINESSES and PREMISES - TENDERS 


MISCELLANEOUS - PUBLIC APPOINTMENTS 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 


Inch Rate. 


48/- per single column inch and pro rata. 12 lines to 1 inch. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page 
ied acon inches) and upwards, e.g., 3-page £25 10s. $-page £48. Full page £90. 


Run-on and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches. 
Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it iS & depage (12 coi 
ul 


ENGINEER 


CLASSIFIED ADVERTISEMENTS 


AUCTION SALES - FOR HIRE - MACHINERY . 
DRAWING AND DESIGN SERVICES - FOR sai: 


Lineage Rate. 3/6 per line of approximately 6 

42/- per single column inch a: 
There are reduced rates (i.e., not ona pro rc 
(12 column inches) and upwards, e.g. 


| Inch Rate. 
‘ 
' 
i 
' 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 


Use of Box Number. 


2/- which includes forwarding of replies. 
Copy Dates. “* Run-on "and ‘‘ Semi-displayed ’’ advertisements by noon Tuesday for publication on Friday same week. ‘“* Displayed "’ and “ illustrated ’ 


Friday for publication on following Friday. All advertisements three days earlier if proofs are required. 


Advertisements for publication should be addressed to;—Classified Advertisement Dept., ‘‘ The Engineer”’ 
Urgent advertisements may be telephoned to CENetral 6565. 


+ EPage £22. page £41 104, 6 
Series Discounts. For advertisements 1 inch and upwards. 6 insertions 5%. 13 insertions 10%. 26 insertion: 19%. 


» 28 Essex Street, Strand, London, W 


Oct, | 











“+ WANTED - gy 0 
SUB-ConTRACTINg 
ds. Minimum 14)., 
> pro rata, 42 lines to 4 
basis) for advertisemen 
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PUBLIC APPOINTMENTS 
CARMARTHENSHIRE EDUCATION 
COMMITTEE 





AMMANFORD TECHNICAL COLLEGE 
FULL-TIME ASSISTANT MASTER 


Applications are invited for the post of Full-time 
ASSISTANT MASTER for Workshop Practice in 
Machine Shop Engineering, Bench Fitting and Sheet 
Meta! Work, at the above-named Technical College. 

Candidates should possess a Higher National 
Certificate in Mechanical or Production Engineering 
and/or a City and Guilds of London Institute 
qualification in Machine Shop Engineering. A good 
workshop training and Mining experience will be an 
added recommendation. 

Salary in accordance with the Burnham Further 
Education Report, 1956, for Grade A Assistants 
(£475 by £25 to £900). Increments will be allowed 
for approved training, industrial experience, &c 

Duties to commence on Ist January, 1959. 

Forms of application, which must be returned not 
later than 29th October, 1958, may be obtained from 
the undersigned on receipt of a stamped, addressed 


— IORWERTH HOWELLS, 
Director of Education 
County kducatien Offices, 
County Hall, 


Carmarthen E8839 





COUNCIL FOR TECHNICAL 
CO-OPERATION IN SOUTH AND 
SOUTH-EAST ASIA 


UNIVERSITY OF CEYLON 
APPOINTMENTS 


Applications are invited by the Commonwealth 
Relations Office for two appointments under the 
Technical Co-operation Scheme of the Colombo 
Plan, at the University of Ceylon, as follows :— 

(1) PROFESSOR OF MECHANICAL ENGI- 

NEERING 

(2) LECTURER IN ELECTRICAL ENGI- 

NEERING (ELECTRIC POWER). 

Candidates for both posts must have several years’ 
research and University teaching experience. Dura- 
tion 3 years in the case of the Professor of Mechanical 
Engineering and 2 to 3 years in the case of the other 
post. Salary for (1) £2300 per annum, plus tax-free 
oversea allowance of £1090 per annum (married), 
or £590 per annum (single), and for (2), £1650 per 
annum, plus tax-free oversea allowance of £1090 per 
annum (married), or £590 per annum (single), 
plus other allowances. Free furnished accommoda- 
tion provided. Contract with the U.K. Govern- 


mt. 

For further information and application forms, 
write Ministry of Labour and National Service 
(B.9), 26-28, King Street, London, S.W.1, quoting 
B.9/TCS/216-7/CEY. E8841 





UNIVERSITY OF LONDON 
KING’S COLLEGE 


FACULTY OF ENGINEERING 
METALL URGIST 


ENGINEER OR PHYSICIST 


Applications are invited for appointments as : 
(a) METALLURGIST : 
(b) ENGINEER OR PHYSICIST. 

A grant from the Nuffield Foundation enables 
King's College to offer two research posts to Gradu- 
ates suitably qualified in Metallurgy for (a) and in 
Physics or Engineoring for (b). The research work 
will be in the field of Biomechanics, which is the 
application of the principles of engineering science to 
the practice of surgery and medicine. A_ well- 
equipped laboratory for Biomechanics is available. 

The emoluments for post (a) will be in the range of 
£900-£50-£1200, with F.S.S.U. and family allowance, 
and for post (b) £500-£650. It is intended that the 
suceessful candidates should be eligible to read for a 
higher Degree of the University of London. 

Application forms may be obtained from the 


Registrar, King’s College, London, Strand, W.C.2. 
Completed 


forms must reach him by October 
3ist. E8786 


PUBLIC APPOINTMENTS 


DORSET COUNTY EDUCATION 
COMMITTEE 


POOLE COLLEGE FOR FURTHER 
EDUCATION 


Principal: A. H. ANDREWS, A.R.C.A. 
ENGINEERING DEPARTMENT 


GRADE 8B ASSISTANT ENGINEERING 
INSTRUCTOR 


Grade B ASSISTANT ENGINEERING _IN- 
STRUCTOR required, to take up duties in January, 
1959, to teach two or more of the following : Mathe- 
matics, Engineering Drawing, Engineering Science, 
Workshop Technology and Practice to O.N.C., and 
City and Guilds Final Certificate level. Qualifica- 
tions : H.N.C., Degree, or equivalent professional 
qualification. 

Further particulars and forms of application can 
be obtained from the Principal, Poole College for 
Further Education, North Road, Parkstone, Poole, 
Dorset, by whom completed applications should be 
received within two weeks of the appearance of this 
advertisement. E8852 





NEWCASTLE UPON TYNE 
EDUCATION COMMITTEE 
RUTHERFORD COLLEGE OF 
TECHNOLOGY 


(SELECTED FOR DEVELOPMENT INTO A 
COLLEGE OF ADVANCED TECHNOLOGY) 





LECTURER 





Applications are invited for appointment as 
LECTURER IN MECHANICAL ENGINEERING 
for Higher Nationa! Certificate and Higher National 
Diploma Courses; duties to commence on Ist 
January, 1959. Candidates should hold a good 
Degree, have had industrial and, preferably, teaching 
experience. Salary : £1200 by £30 to £1350. 

Application forms (returnable within fourteen 
days) and further particulars may be obtained from 
the Principal, Rutherford College of Technology, 
Bath Lane, Newcastle upon Tyne, 1. 

Vv. LIGHTFOOT, 


E8867 Clerk of the Governors. 





IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY, 
PRINCE CONSORT ROAD, S.W.7 





ENGINEER 





Applications are invited for the appointment of an 
ENGINEER on the Development and Maintenance 
Staff to supervise the installation of heating, venti- 
lating and associated plant in new buildings and to 
be responsible for its operation and maintenance on 
completion. 

Applicants must hold a Degree in Mechanical 
Engineering or a Higher National Diploma in 
Mechanical Engineering ; or a First Class (Steam) 
Certificate of the M.O.T. Experience in the instal- 
lation and operation of boiler plant, and of electrical 
installations will be an advantage. 

Salary within the range £1000 to £1300. Per- 
manent, pensionable post. Further particulars from 
Planning Office, Imperial College of Science and 
Technology, Prince Consort Road, S.W.7. E8856 





UNIVERSITY OF BIRMINGHAM 


CHANCE CHAIR OF MECHANICAL 
ENGINEERING 


Applications are invited for the CHANCE CHAIR 
OF MECHANICAL ENGINEERING and the 
HEADSHIP OF THE DEPARTMENT OF 
MECHANICAL ENGINEERING, which will be 
made vacant by the retirement of Professor G. F. 
Mucklow on 30th September, 1959. 

Applications (three copies), with the names of three 
referees, should be sent by 30th November, 1958, 
to the Registrar, The University, Birmingham, 15, 
from whom further particulars may be obtained. 


PUBLIC APPOINTMENTS 





SURREY EDUCATION COMMITTEE 


KINGSTON TECHNICAL COLLEGE 
FASSETT ROAD, KINGSTON-UPON-THAMES 





SENIOR LECTURER 





Applications are invited for the post of SENIOR 
LECTURER IN MECHANICAL ENGINEERING, 
to specialise in Applied Thermodynamics and Internal 
Combustion Engines. 

Candidates should be Honours Graduates in 
Engineering ; industrial and/or research experience 
is desirable, and teaching experience is essential. 

Duties to commence on Ist January, 1959, or as 
soon after as possible. 

Salary : £1350 by £50 to £1550. London Allow- 
ance payable. 

Form of application and further particulars from 
the Principal, on receipt of stamped, addressed 
envelope, to be returned as soon as possible. E8871 


MERSEY RIVER BOARD 





ASSISTANT ENGINEER 


Applications are invited for the position of 
ASSISTANT ENGINEER at the Board’s Office in 
Sale, Cheshire. 

The salary will be in accordance with Local 
Government Scales, within the range A.P.T. Grade I 
to Special Grade (£575-£1030 p.a.), according to 
qualifications and experience. Candidates should 
have passed Parts I and II of the Institution of Civil 
Engineers Examination or hold a University 
exempting them. 

The appointment, which may be terminated by 
one month’s notice on either side, is subject to the 
Local Government Superannuation Acts and to the 
passing of a medical examination. 

Applications, stating age, education, qualifications 
and experience, together with the names of two 
persons to whom reference may be made, should be 
addressed to J. T. Firth, B.Eng., M.I.C.E., Engineer 
to the Board, at the address given below, and should 
be received not later than the Ist November, 1958. 
A. H. JOLLIFFE, 

Clerk of the Board. 


E8785 


Liverpool! Road, 
Great Sankey, 
Warrington. 





WEST MIDLANDS GAS BOARD 


INDUSTRIAL DEPARTMENT 


SENIOR DRAUGHTSMAN 





Applications are invited for the above post, which 
is located in Birmingham. 

Candidates should possess the Higher National 
Certificate in Mechanical Engineering or equivalent 
qualifications, and have had experience in the design 
of furnaces and stoves or similar equipment. The 
duties will include the supervision of a small Drawing 

ffice. 


The salary will be within A.P.T. Grade IT (£931- 
£1056 per annum) of the National Salary Scales for 
Gas Staffs. 

The post is pensionable and the successful candi- 
date may be required to pass a medical examination. 

Applications, stating age, experience, positions 
held and qualifications, together with the names of 
two referees, should be addressed to the Industrial 
Relations Officer, West Midlands Gas Board, 6, 


Augustus Road, Edgbaston, Birmin , 22, © 
reach him not later than the 25th October, — ; 
E886. 





MINISTRY OF TRANSPORT AND 
CIVIL AVIATION 


LONDON 
ASSISTANT RAILWAY EMPLOYMENT 
INSPECTOR 





Pensionable post in London for a man at least 
32 on Ist October, 1958, requiring at least 10 years’ 
experience of practical railway service, sound know- 
ledge of British railway operation and maintenance 
and wide mechanical experience. Ability to write 
clear and concise reports essential. London salary 
scale : £1030-£1250. 

Write Civil Service Commission, 30, Old Burling- 
ton Street, London, W.1, for application form, 
quoting $4894/58/12. Closing date, 25th November, 
1958. E8866 
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PUBLIC APPOINTME! 


ee 
UNITED KINGDOM 4 
ENERGY AUTHOR 


INDUSTRIAL GROUP HEAD 
RISLEY, WARRINGTON, | 


CONSTRUCTION ENG! 


The United Kingdom Atomic Enes 
Industrial Group Headquarters, Ris 
Lancashire, requires 

CIVIL ENGINEERS (Ref. 2704 

MECHANICAL ENGINEERS ( 

ELECTRICAL ENGINEERS (f 
for the Construction Branch which 
for carrying out a varied Programme 
work on large-scale Atomic Energy b 
on sites throughout the country. § 
dates will serve on the staff of Resi 
and will be required to move from 
necessary. 

A_ recognised engineering ap 
pupilage, Corporate Membership of 
Senior Engineering Institution, or ¢ 
experience of engineering problems 
large sites are essential. 

Salary between £815 (at age 25) and 

Contributory pension scheme 

Housing at the sites, or assistance 
expenses on house purchase may be a oon 

Send postcard for application form, Operant) 
priate reference, to Recuitment 0f sated 
address ¢ wo 

Closing date : 3rd November, 1958, fw Tor 





WEST MIDLANDS GAS 


WOLVERHAMPTON AND 
DIVISION 


DIVISIONAL DRAWING 


ENGINEERING DRAUGHT, 


Vacancy for ENGINEERING 
MAN, Divisional Drawing Office, | 

Candidates must possess at least a Hi 
Certificate and have had a good eng! 
and experience in engineering ¢ 
structural and building work. 
capable of carrying out site surveys ; 4 
of drawings, specifications and esti 
site supervision of large projects. 

The successful candidate may be req 
either at Dudley or at Wolverhampton 

The salary for the appointment, ¥ 
able and subject to medical exam 
within Grade A.P.T. 10 (£892 £992 § 
the National Salary Scales for Gas St 

lications, stating age and ex 

ada tee names of two referees, shou 
to Mr. Stanley Jones, Divisional G 
West Midlands Gas Board, Kensi 
Bath Street, Dudley, to reach him 
25th October, 1958. ig 


E8862 Secretary 


BRITISH RAILWAYS RE 
DEPARTMENT 
DERBY 


SENIOR TECHNICAL A 


— 


Vacancy for SENIOR TECHNICA! 
Derby, in group engaged in = - 
structures, mainly bridges ¢ a] 
concrete construction. Knowledge ® 
and civi! engineering Regan a 
experienc particularly wi - 
technique * — 

fica‘) ns desiradre. 
bai y ge: £833 to £985 per ! 

Superannuation and certain 

Medica! examination. slific 

Applicetions, stating age, 9 

Director of Research sis ' 
tish Transport ad 
British Railways Di oe 

222, Mary’ R 
London, N.W.1- 


1, 1958 ; 
gic APPOINTMEN *® 


aie SERV! cE 
puBLIC ic 
VOMMISSION 


— 


gHANA RAILWAY 


— 
ry CHIEF ENGINEER 


ee 
for a post 
hana Raiwe 4 
Weal Railway and H ee 
ve of gil estimates and ; ntre - 
a. civil Engineering Department, 
. vineet when on leave Must 
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PUBLIC APPOINTMENTS 


NATIONAL COAL BOARD 


DURHAM DIVISION 


WORKSHOPS SUPERINTENDENT 


Required for the No. | Area Central Workshops 
at Whitburn, near Sunderland. 

Salary range : £900 to £1400 

The Works employ about 200 personnel and are 
engaged mainly upon the overhaul and reconditioning 
of mining machinery, together with the development 
and construction of special equipment and plant 
The works have an overhaul and reconditioning shop 
for mining machinery ; plating, construction, black- 
smith and heat treatment shops ;* machine, electrical 
and carpenter’s shops. 

Applicants should have an approved engineering 
background and comprehensive experience of 
modern management, planning and _ production 
control techniques, and should hold a Higher Nationa! 
Certificate or its equivalent in Mechanical or Pro- 
duction Engineering, with an Electrical Endorse- 
ment. 

Apply within 7 days, quoting 1070/78 and giving 
details of age, education, qualifications and experience 
to: No. 1 Area Staff Manager, National Coal Board 
Durham Division, Station Road, South Shields. 

E8864 





MINISTRY OF LABOUR AND 
NATIONAL SERVICE 


ROYAL NAVAL SCIENTIFIC SERVICE 


APPOINTMENTS 


Royal Naval Scientific Service requires SENIOR 
SCIENTIFIC OFFICERS and SCIENTIFIC 
OFFICERS for Establishments in London area, 
Baldock, Portsmouth, Portland, Poole, Greenock 
and Rosyth. Main requirements are about 25 
vacancies for PHYSICISTS, ELECTRONIC ENGI- 
NEERS and MATHEMATICIANS in areas speci- 
fied. The following particular vacancies also exist : 
MECHANICAL ENGINEER, for work on gas 
turbine problems in the London area. MECHANI- 
CAL ENGINEER, for work on design and develop- 
ment of U/W devices in Portland area) METAL- 
LURGISTS for Rosyth and Poole. CHEMISTS 
(Physical and Inorganic), for Poole area, Baldock 
and London. Candidates must normally be natural 
born British subjects of natural born British parents, 
with at least First or Second Class Honours Degrees 
or equivalent high professional attainments. S.S.0.'s 
must have had at least three years’ post-graduate 
experience and be not less than 26 years of age 
Salaries : (men) S.S.O. £1190-£1410; S.O. £635 
£1110 (London)—somewhat lower in provinces 
Appointments unestablished (with F.S.S.U. benefits), 
but opportunities may occur for those between ages 
of 21 and 32 to compete for established posts. 

Forms from M.L.N.S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1, 
quoting A98/8A. E8879 





FOREIGN OFFICE 


UNITED KINGDOM OF LIBYA 


PORT ENGINEER 


Applications are invited for post of PORT ENGI- 
NEER under the Provincial Government of Tripoli- 
tania. 

Qualifications : A.M.I.C.E. 
struction of ports and jetties. 

Salary : £1800 per annum, not liable to United 
Kingdom Income Tax (Schedule E). Local tax 
8 per cent of salary. Provident Fund, to which 
the employer and employee both contribute 7} per 
cent salary, is paid at end of contract Initial 
contract two years. Home leave of 72 days each 
two years. Free passages by air for official and 
family. 

Applications, in writing, 
Office, London, S.W.1. 


Experience in con- 


to Room 140, Foreign 
77 





BEXHILL CORPORATION 


WATER UNDERTAKING 


ENGINEERING ASSISTANT 


Appointment to be made within Special Grade, 
£750 to £1030 

Applications are invited for the above appoint- 
ment from suitably qualified persons, and “ Forms of 
Application” may be obtained from the Water 
Engineer and Manager, Town Hall, Bexhill-on-Sea 

The appointment is subject to : : 

(1) National Scheme of Conditions of Service 

(2) The Local Governments Superannuation Acts, 

and ; 
(3) A satisfactory medical examination. 
Closing date for receipt of applications October 


5 
31st, 1958. EDWARD SMITH, 


E8837 Town Clerk. 





CIVIL SERVICE COMMISSION 


CIVIL ENGINEERS 


ionab ts for men and women aged 25 
un oe s hae A Jariuary, 1958 ; extension 4 
regular Fortes service, Overseas civil service, estad- 
lished civil service, and temporary Government 
service as CIVIL ENGINEER. Candidates must 
have achieved Corporate Membership of Institutior 
of Civil Engineers or passed examinations necess ary 
for attaining Corporate Membership. Men's poo g 
salary from £755 to £1085. Maximum (London 
£1250. Promotion prospects. 
Write, Civil Service Commission, 30, Old Dusting 
ton Street, London, W.1, for application os 
quoting S64/58. ‘ 


ENGINEER 


PUBLIC APPOINTMENTS 


DEPARTMENT OF SCIENTIFIC AND 
INDUSTRIAL RESEARCH 


HYDRAULICS RESEARCH STATION, 
WALLINGFORD, BERKS. 


ASSISTANT EXPERIMENTAL OFFICERS 
OR EXPERIMENTAL OFFICERS 


D.S.IL.R. Hydraulics Research Station, Walling- 
ford, Berks., requires ASSISTANT EXPERI- 
MENTAL : OFFICERS or EXPERIMENTAL 
OFFICERS, for work on scale models of hydraulic 
Projects in the civil engineering field / 

Qualifications G.C.E. “A” level in 2 science 
or maths. subjects or equivalent. Over age 22, 
Pass Degree, H.N.C. or equivalent generally expected. 
Experience of engineering drawing and/or con- 
Structional work an advantage for some posts. 

Salary ranges: Men A.E.O £370 (over 18) to 
£645 (26) to £800. E.O. £920 £1130. Women 
Slightly less 

Forms from M.L.N S., Technical and Scientific 
Register (K), 26, King Street, London, S.W.1, 
quoting E.316/8A. Closing date: 7th November, 
1958 E8878 





DRAUGHTSMEN 


Experienced DRAUGHTSMEN, 
with apprenticeship or workshop 
experience, and O.N.C. or an equi- 
valent qualification, are required at 
the U.K.A.E.A., Engineering Unit, 
Bracknell, Berks, for a wide variety 
of mechanical, electro-mechanical 
and electronic work. 

Salary scale £555—£865. 


Housing and 


schemes. 

Send POST CARD to the Group 
Recruitment Officer (1201/25), 
A.E.R.E., Harwell, Berks, for appli- 
cation form and details. 


q TENDERS | 


BISHOP’S STORTFORD URBAN 
DISTRICT COUNCIL 


superannuation 


E8823 

















SEWERAGE 
CONTRACT NO. 2A 


TENDERS are invited on a fixed price basis in 
accordance with the Ministry of Housing and Local 
Government Circular No. 31/57, for the CON- 
STRUCTION of SEWERAGE and a SEWAGE 
PUMPING STATION at Bishop's Stortford. 

The sewerage will consist of approximately 1300 
linear yards of 2lin. to 36in. diameter concrete pipe 
sewer, together with precast concrete manholes, and 
will include a river crossing. : 

The sewage pumping station will have a reinforced 
concrete substructure inside a steel sheet piled 
cofferdam approximately 25ft. deep, and a pre- 
fabricated superstructure. a : 

General conditions of contract, specification, bills 
of quantities and drawings may be obtained from 
the Council’s Consulting Engineers, Messrs. J. D. 
and D. M. Watson, MM.LC.E., 67, Tufton Street, 
Westminster, S.W.1, on and after 20th October, 
1958, on payment of a deposit of ten guineas, refund- 
able only to contractors who submit bona fi 
Tenders and return all documents and drawings on 
or before the last day for receipt of Tenders. Deposit 
cheques should be made payable to J. D. and D. M. 
Watson or order. 

The Council do not bind themselves to accept the 
lowest or any Tender. ; : 

Tenders must be returned in envelopes which do 
not bear any name or mark indicating the sender, 
endorsed “ Tender for Contract No. 2A, and 
delivered at the office of the undersigned by noon on 
22nd vi , 1958. 
22nd November, NORMAN DRINKWATER, 

Clerk of the Council. 

Bishop’s Stortford Urban District Council, 

Council House, 
eee Stortford, Herts. E8876 





TATE ELECTRICITY COMMISSION 
7 OF VICTORIA 
22, WILLIAM STREET, 
MELBOURNE, VICTORIA, AUSTRALIA 


DESIGN, MANUFACTURE AND 
ERECTION OF SPILLWAY GATES 


“invitin he 
: Commission is inviting TENDERS for t 
DESIGN. M ANUFACTURE and ERECTION of 


; LWAY GATES at Yallourn Stora Jam, 
Yanours Power Station, in accordance with Shecifica- 


yn No. 58~59/47 
tion No. 38 lable from the Agent- 


Full particulars are aval 
General for Victoria, Victoria House, Melbourne 


ce. Strand, London, W.C.2. at 
yt endorsed “ Tender to Specttention No. 
§8-59/47,” are returnable direct to the above address 
at or before 11 a.m. on 24th December, 1958. ‘i 

The Commission does not bind itself to acco 
lowest or any Tender. ] 
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EDUCATIONAL 


UNIVERSITY OF LONDON 


A LECTURE entitled “ Some Automata of the 
Eighteenth Century " (with numerous coloured-slide 
illustrations) will delivered by Dr. H. Zemanek 
(Vienna) at 5.30 p.m. on 28th October at the Royal 
College of Science (Main Chemistry Theatre), 
Imperial College of Science and Technology, Imperial 
Institute Road, S.W.7. ADMISSION FREE, 
WITHOUT TICKET. 

JAMES HENDERSON, 

E8819 & Academic Registrar. 





TECHNICAL HOME STUDY 
COURSES 


For A.M.1.Mech.B. 
.M.L.Chem.E., A.M.LM.L, 
A.F.R.Ae.S., C. & G., &c. 

OVER 50 FIRST PLACES and more than 2000 
Passes have been secured by T.1.G.B. Students at 
Professional Engineering Examinations, We have 
a wide range of exclusive Home Study Courses in 
all branches of Engineering—Mechanical, Electrical, 
Aeronautical, Automobile, Chemical, Gas, Radio, 
and Television, Draughtsmanship, &c. Textbooks, 
blueprints, &c., are provided and, if desired, fees 
may be paid by moderate instalments.—Write 
(stating subject of interest) for copy of 110-page 
Prospectus FREE and without obligation. 


THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN 


(Dept. 76), 
29, WRIGHT'S LANE, LONDON, W.8. 
B102 & 


A.M.1.MECH.E., B.Sc., City and Guilds, &c. 
Guarantee Postal Courses for all Exams., and Tech- 
nical Divisions from Elementary to Degree standard. 
Approximately 95 per cent successes. 144-p 

Prospectus free on request.-—-B.1.E.T. (Dept. 22), 29, 
Wright’s Lane, London, W.8. EII4e 








SITUATIONS VACANT 








APPLICANTS ARE ADVISED TO SEND 
COPIES, NOT ORIGINALS, OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQUESTED. 


A__BRITISH-MANAGED ENGINEERING 
GROUP with works in Bihar, India, requires for its 
Head Office Administrative Staff in Calcutta a 
GRADUATE ENGINEER (preferably single) in 
the age group 26-32 who is interested in making a 
career in India. Candidates who have had training 
in steel works or at a refractory works would be 
preferred and subsequent sales experience would be 
advantageous.—Applicants should state ag. experi- 
ence and whether married or single.—Write Box 
SE/124 c/o 95, Bishopsgate, London, E.C.2. 

E8756 a 





A.E.1JOHN THOMPSON 
NUCLEAR ENERGY COMPANY, LTD., 
RADBROKE HALL, KNUTSFORD, 
CHESHIRE 
GRADUATE 
MECHANICAL ENGINEERS 


Applications are invited froom GRADUATE 
MECHANICAL ENGINEERS for work con- 
nected with the assessment of the safety and 
operating characteristics of nuclear power 
plants. 

Previous experience of general industrial 
Practice or research is essential. Applicants 
must have a good mathematical background 
together with an interest in thermodynamics 
and fluid flow theory. Special qualifications in 
mathematics will be looked for but need not 
be essential. 

The offices are situated in Knutsford and the 
Company provides transport from the Stretford/ 
Sale/Altrincham areas and there are first class din- 
ing facilities. This position is on the permanent 
staff and there is a contributory pension scheme 
in operation.—Application should be made to 
the Chief Engineer, quoting reference JRMS/ 
JIMY. 


E8797 a 





AN ADDITIONAL DESIGNER DRAUGHTS.- 
MAN REQUIRED, for small City office, mainly 
concerned with coal handling plant for modernising 
retail depots. What is wanted is someone who can 
extend considerable experience gained by company 
in this field.—Apply in writing to Charrold, Ltd., 
40, Trinity Square, London, E.C.3. E2139 a 





A WELL KNOWN 
INDUSTRIAL ORGANISATION 
wishes to recruit a 
MECHANICAL ENGINEER 
not ily fully lified, who could be 
responsible for the i ion and i 
of small plants of a continuous process nature 
in customers’ premises. He would be a member 
of a management team and would be responsible 
for all projects within his area. An attractive 
salary is offered which will not be below £1000, 
Write stating full details to BOX No. E8829, 
“ The Engineer.” 








A 
CEMENT MANUFACTURERS REQUIRE 
AN ENGINEER to assist in the mechanical and, if 
possible, civil work associated with the planning for 
and installation of a very wide range of new plant. 
The position, which calls for a man of about 30, with 
initiative, who has had considerable experience of 
site work, offers distinct possibilities of advancement. 
Bonus and pension schemes.—Applications, givin: 
age, qualifications, training and experience, 
be addressed to: The Area Engineer, A.P.C.M., 
LTD., Stone Castle, Greenhithe, Kent. E8818 a 


Classified Advts. continued on page 118 



































[> ceseeed 





than dint 


a Be ee eee 





re + oe 


—_— 


as 
ete ennai net ee 





1 
| 
t 
i 
; 





Se eee ee ee = 


a 








en 





118 
SITUATIONS VACANT 








Applications are 


AUGHTSMAN. 
coer on take charge of a 


nmvited for a responsiDie man ¢ j 
small Chemical Engineering Drawing Office im 
London. Diplomatic handhng of staff with con- 
siderable experience in the design and layout of 
hermcal plant are essential Minimum qualifica- 
nm is pensionable and the 


os HN The positio 
salary will be commensurate with experience and 
ab Full particulars —BOX No. E8880, “ The 
Engrneer A 


CHEMICAL ENGINEER 


required D 
ais Division of the British Oxygen 
Company, Limited 


« Chem 


nieresting new position Experience is 
arge-scale production preferably in 
the hea rgamc field, with some background 
{ costing and development work. Headquarters 
will be stuated in London. The desirable age 
range will be 30-35 years. This is 2 progressive 
and pensionable position and a good salary 
appropriate to the age, qualifications and experi- 
ence of the successful candidate will be paid 
Apply in writing t 

The Staff Officer 

THE BRITISH OXYGEN CO., LTD 

Bridgewater House 

Cleveland Row, St. James's 


eesentias if 


$.W.l 


E8822 a 
DRAUGHTSMEN required by Consultants in 
Victoria area Fully experienced in heating or 
ventilating work High standards essential and 
Salaries 


ctpernence in a consultants’ office desirable 
£1100, according to experience and qualifica- 
vom. —A. F. MYERS & PARTNERS. 147, Victoria 
Street, London, S.W.1! E2135 a 
DRA UGH TSMEN.— Senior Engineering Draughts- 
men required in our works plant engineering and 
maintenance department Apphcants, aged 28 or 
over, should hold H.N.C. or equivalent in ene of 
the following 

Mechanical 

Electrica! 

Building 

Apprenticeship and $ years’ subsequent workshop 

experience desirable, plus originality and flare for 
design.—Write in confidence, with full details, to 
Siemens Edison Swan, Lid., Ref 744 33, Woolwich, 
London, $.E.18 E8857 a 
DESIGNER DRAUGHTSMAN urgently required 
for interesting work in connection with special crane 
type structures, hoisting machinery (steam, diesel, 
electric) and contractors’ plant. Candidates should 
have a H.N.C. in Mechanical Engineering, be at 
least 28 years of age, and capable of accepting 
responsibility for complete projects. Contributory 
pension scheme, canteen facilities and convenient 
transport.—Apply in writing, giving full particulars 
of age, experience, qualifications and salary required, 
to the Personnel Officer, The British Steel Piling Co., 


ip to 


Lid., Claydon, Suffolk E8873 a 
EDITORIAL POST. YOUNG ENGINEER 
qualified to become corporate member major 


engineering institution required to fill editorial post 
covering light electrical and electronic engineering 
Desire to write essential. Age 26 to § preferred 
Pension and Bonus Schemes. Reply, stating age, 
particulars of qualifications and experience to date, 
to: The Editor, ** The Engineer,’ 28, Essex Street, 
London, W.C.2 E8825 a 


ENGINEER REPRESENTATIVE 
LONDON 

An old-established Midlands firm of Struc- 
tural Engineers requires an ENGINEER to 
represent them in London and the South. 

Qualifications ; age 35 to 38, experience in 
Structural Engineering, able to conduct nego- 
tiations, preferably a member of the Institution 
of Civil or of Structural Engineers, of good 
personality and address and possessing initiative 

Office accommodation would be provided 
together with a salary appropriate to the 
requirements of the post. 

Applicants are invited to write, in confidence, 
to the Managing Director, the LILLESHALL 
COMPANY, LTD., St. Georges, Oakengates, 
Shropshire 


E8805 a 





ENGINEERING INSURANCE. Appiications 
are invited from Mechanical Engineers not over 
35 years of age, who having served an apprenticeship 
with Crane and Lift Makers have a sound theoretical 
and practical knowledge of Cranes, Lifts, Lifting 
Machines and their maintenance, and are qualified 
to Higher National Certificate standard, for a 
vacancy as ENGINEER SURVEYOR in the West 
Country. The position is permanent, pensionable, 
with salary scale of £735 rising to £1060 per annum, 
plus expenses and allowances.—Apply in own hand- 
writing to BOX No. E8776, “ The Engineer.” * 





FACTORY ENGINEER 


required by an international food manufacturing 
Group for one of their South American meat 
packing factories 

Applicants should have indentured apprentice- 
ship or membership of an engineering society, 
with experience of factory engineering adminis- 
tration, plant maintenance, costing, boilers and 
other pressure vessels, oi! firing, electrical 
generating machines, diesels, refrigeration, dis- 
tribution of general services, general construction 
work and spares provisioning 

Knowledge of Spanish an advantage and good 
health essential. Age about 35. Scope exists 
for transfer within the Group. Home leave 
Good salary. House provided 

Write, with full particulars, to the Secretary, 
Liebig’s Extract of Meat Co., Lid, Thames 
House, Queen Street Place, London, E.C.4. 


E8861 a 


FIRST-CLASS DESIGNER REQUIRED for 
shot-blasting machinery. Good salary and excellent 
ay or the right man.—Write BOX 352, 

md Advertising, Ltd., 18-20, Regent Street, 
8.W.1. E8777 a 


THE 
SITUATIONS VACANT 


FIRST-CLASS ENGINEER required immediately 
to train and take charge, in early 1960, of member firm 
of large group, employing approximately 150 per- 
sonnel engaged in manufacture of winding, hauling 
and steel works plant. Excellent opportunity for 
applicant having skilled engineering training with a 
flair for commercial and general administration ; 
age 3540. Write, giving fullest details respecting 
qualifications. experience, age and salary required.— 
BOX No. E2113, “ The Engineer.” A 
GOSS PRINTING PRESS COMPANY 
LIMITED have an immediate vacancy for a SENIOR 
DRAUGHTSMAN with experience in the design of 
machine tools. This is a permanent position with a 
generous superannuation scheme and a bonus is 
paid annually. Salary paid will be in accordance 
with ability and experience.—Please supply full 
details of age, experience and qualifications, to 
Personne! Manager, Greenbank Street, Pre TS 

- 





HEATING AND VENTILATING ENGI- 
NEERS required by consultants in Victoria area. 
Capable of accepting design responsibility for large 
projects and preferably with consulting experience. 
Salaries up to £1500, according to experience anc 
qualifications. A. F. MYERS & PARTNERS, 
147, Victoria Street, London, S.W.1. ElisM aA 


JOHN SMITH’S TADCASTER BREWERY 
COMPANY, LTD., The Brewery, T x 
Yorkshire, require a FIRST ASSISTANT to the 
Chief Engineer. Applicants should be of University 
degree or recognised institution standard in mechan- 
ical engineering. Age not exceeding 35 years. 
Attractive commencing salary and pension scheme. 
House available if required.—Applications stating 
age, married or single, experience and qualifications 
to be addressed to the Engineering ——« 

A 


LADY TRACER required for work in Westminster 
area by professional firm. Civil engineering experi- 
ence advantageous, but neatness and speed more 
important. Salary will be considered in relation to 
experience.—-BOX No. E8831, “ The Engineer.”” 4 


LONDON ENGINEERING FIRM, representing 
leading German Mechanical and Electrical Manufac- 
turers (including Traction and Marine), requires 
TECHNICAL SALES ENGINEER. The position 
offers good prospects for young engineer with 
imagination and initiative. Knowledge German 
language desirable——BOX No. E2138, “ The 
Engineer.” A 


LUBRICATION ENGINEER required by lubrica- 
tion equipment engineers. Location London, N.18. 
Lubrication knowledge an advantage, but not 
essential if good practical and technical background. 
Excellent prospects. Apply in confidence. —BOX 
No. E2127, “‘ The Engineer.” A 


MAINTENANCE ENGINEER FITTER _ re- 
quired, with good working knowledge of motor 
vehicles. Age between 30 and 40. Good reference. 


Good salary.—Apply Wendell Park Products, 
Ltd., 20, Wendell Road, Shepherds Bush, W.12. 
E2137 4 
MANAGER 
for 


ENGINEERING COMPANY 


Applications are invited for a position as 
GENERAL MANAGER of a light engineering 
works in Glasgow. Total employees—staff and 
operatives—about 150 

Applicants should have served an apprentice- 
ship in mechanical engineering, and hold a degree 
or equivalent qualification. They should have 
Practical experience of modern machine tools 
and production methods, combined with some 
commercial experience, which might include 
costing, stock control, sales. 

Non-contributory pension scheme 

Applications, in strict confidence to BOX No. 
E8843, “* The Engineer.” 


A 


MUNICIPAL MUTUAL INSURANCE, LTD., 
has vacancies for ENGINEER SURVEYORS in 
Birmingham and London. Posts are pensionable 
and permanent to satisfactory candidates who should 
have served an apprenticeship and have sound prac- 
tical and theoretical knowledge. Technical qualifica- 
tions : First Class Ministry of Transport Certificate. 
Salary: £735-£1060 per annum.—Apply in own 
handwriting, marking the envelope “ Application : 
Engineer Surveyor ” and “ Private and Confidential,” 
to CHIEF ENGINEER, 22, Old Queen Street, West- 
minster, S.W.1 E8858 a 


OLD-ESTABLISHED FIRM of Mechanical 
Engineers in the West of England engaged on all 
types of heavy mechanical handling plant and con- 
Stantly expanding, require qualified MECHANICAL 
ENGINEERS able to take charge of Contracts in the 
Drawing Office. Superannuation scheme and good 
canteen facilities are available.—Please write in the 
first instance, giving full particulars of qualifications, 
experience, level of remuneration desired to: The 
Chief Draughtsman, STRACHAN AND HEN- 
SHAW, LTD., Victoria Road, St. Philip's, Bristol, 2. 

2120 a 


SECRSASBATION OF TECHNICAL 


es uires the appointment of a SALES 
REPRESENTATIVE with first-class technical know- 
ledge and considerable experience in the selling of 


heavy Marine Diesel Engines.—Write giving all 
details, age and salary required, to BOX No. E8743, 
“ The Engineer.” A 


SENIOR DESIGN DRAUGHTSMAN required 
by development department of large light alloy 
manufacturing organisation in the West London area. 
Knowledge of light alloys an advantage, salary com- 
mensurate with qualifications and experience, con- 
tributory Pension scheme in operation.—Write, 
giving full details, to BOX No. E8859, “ The Engi- 
neer. A 


SENIOR SALESMAN required by precision engi- 
neering company in the Midlands area manufacturing 
hydraulic equipment and small component parts for 
machine tool and allied trades. Good education 
essential. Contributory sion scheme available. 
Apply in writing, giving full details of training, ex- 
perience and salary required—BOX No. E2112, 
The Engineer.” A 


ENGINEER 


SITUATIONS VACANT 


SENIOR SERVICES DRAUGHTSMAN 
required with experience of Factory services for 
water, gas, oil and air ; pump installations and pipe 
layouts. —Write or telephone to Chief ¥ 
General Engineering Dept., Northern Aluminium 
Company, Lid. Rogerstone, Mon. Telephone : 
Newport $9991/6. ES8i4 a 
STRUCTURAL STEEL DETAIL DRAUGHTS. 
MAN, East Yorkshire. Help can be given in 
obtaining accommodation. Varied work, pension- 
able post. Give details of age, experience and 
salary to BOX No. E8833, “ The Engineer.” A 
THE BRITISH STEEL PILING CO., LTD., 
requires two TECHNICAL SALES REPRESENT- 


ATIVES. 
Applicants should be 





1. FOR SCOTLAND. 
aged 30 to 40, resident or willing to become resident 
in Scotland, preferably with technical sales experi- 
ence among Civil engineering contractors, consulting 
engineers and public authorities. The successful 
applicant will have to undergo two or three months’ 
training before commencing his duties at the begin- 
ning of 1989. Remuneration after the probationary 
training period will be by salary and commission. 
A car will be provided and travelling expenses paid. 
The position is permanent and Appli- 
cations should state age, experience and availability, 
marking the envelope “ Scottish Representative.” 

2. FOR THE CENTRAL LONDON AREA. 
Applicants should be aged about 30 to 45 with civil 
or mechanical engineering training, preferably with 
technical sales experience among civil engineering 
contractors and consulting engineers. Good appear- 
ance and an ability to conduct discussions with the 
Company's customers are essential. The successful 
applicant will be required to undergo two or three 
months’ training before commencing his duties. 
Remuneration will be by salary, depending on the 
applicant's qualifications, with an annual us at 
the Company's discretion. The position is perman- 
ent and pensionable.—Applications should give an 
indication of the salary required and state age and 
previous experience, marking the envelope “ London 
Representative.” 

Applications will be treated in strict confidence 
and should be in writing only, addressed to the 
Company at 10, Haymarket, London, S.W.1. 

E8832 a 


THE INSTITUTION OF 
STRUCTURAL ENGINEERS 
APPOINTMENT OF 
DEPUTY SECRETARY 

Applications are invited for the appointment 
of DEPUTY SECRETARY of the Institution 
of Structural Engineers at their Headquarters in 
London, with a view to eventual appointment 
as Secretary. 

Applicants should preferably be corporate 
members of a Chartered ineering Institution, 
have appropriate administrative experience and 
be between the age of 35 and 50. 

The commencing salary will be from £1800 to 
£2000 per annum according to experience. — 

The closing date for the receipt of applications 
is the 24th October, 1958. 

For further 
Institution, 11, Upper Belgrave Street, 
S.W.1, the envelo be 

ry.” 





THE GLACIER METAL CO., LTD. 
invites applications for the post of SERVICE 
STATION ENGINEER. The person appointed 
will work as a member of the Company's Tech- 
nical Division attached to the Manager of it’s 
Glasgow Service Station—a self-contained unit 
engaged on the specialised production and 
repair of bearings. The Station Engineer will 
be responsible for ensuring that high production 
Standards are maintained in the station, must 
continually investigate areas of production 
where changes in methods, layout or machinery 
could lead to increased efficiency, and propose 
and assist in implementing such changes. 
Applicants should have had some experience of 
design work and have served an Engineering 
Apprenticeship. A knowledge of estimating, 
plant layout, material handling and work study 
would be useful. Academic qualifications to 
the standard of Corporate Membership of 
I.Mech.E. or I.Prod.E. are desirable. The post 
presents a good opportunity for a Young 
Engineer wishing to enter management. 
Preferred AGE RANGE 25-35 but candidates 
outside this will be considered. SALARY 
RANGE £900-£1300 per annum. 

Applications should be sent to the Personnel 
Director, Ref. G.S.E., Glacier Metal Co., Ltd., 


Ealing Road, Al , Wembley, Middlesex. 
aling Road perton. y ir 


THE MAKERS OF HOLLANDS TOFFEE 
require a DRAUGHTSMAN (MECHANICAL), 
aged 25-40. Qualifications must include apprentice- 
ship and preferably H.N.C. Workshop experience 
desirable, coupled with knowledge of machine design 
and mechanical handling. Experience of confec- 
tionery machinery manufacture an advantage. Salary 
according to qualifications and experience. Non- 
contributory Pension Scheme.—Full details in own 
handwriting to Personnel Manager, Arthur Holland, 
Southport, Lancs. E8828 a 
TO MEET AN EXPANDING PROGRAMME 
of development, a large organisation with Head- 
quarters near London urgently needs more 
DRAUGHTSMEN. Experience in process plant is 
required in some of the work, but MECHA ICAL 
DRAUGHTSMEN are also needed since the pro- 
gramme includes development work in novel pro- 
cesses essentially mechanical in nature. are 
vacancies also for men with plant instrumentation 
knowledge. Good starting salaries will be paid and 
pension and profit-sharing schemes are in operation. 
Mortgage facilities are available and some help 
towards cost of removal.—Apply briefly to BOX 
No. E8642, “‘ The Engineer,” quoting & 1) nee 
WANTED FOR A GROUP OF THREE 
LONDON STRUCTURAL STEEL__ COM- 
PANIES, the services of a first-class EXECUTIVE 
REPRESENTATIVE, well-experienced in Faget 4 
and organising structural contracts. Apply wit 


full particulars in strictest confidence (guaranteed) 
to the Chairman.—BOX No. E2133, “ The Engi- 
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British Insulated Callender's G 
tion Co., Ltd., carrying out import 
way Electrification contracts in ¢ 
with the Transport Commission's 
Modernisation programme. requ: 
tional Design Staff at their Traction 
ment Headquarters, Kirkby, Nr 
namely 


STRUCTURAL ENGIN 
DESIGNERS 
DRAUGHTSMEN 


The work is varied and interestin 
ing the design of foundations and 
carrying overhead wiring. App 
are intended for the Company's ; 


Prospects are good and 


be generously assessed accoraing 
qualifications and experience 
Applications should be addressed 
The Works Personne! Offcg 
Ref. C.355, 
B.L.C.C., Ltd., 
Prescot, Lancs 
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CARBIDE INDUSTRIES L! 


A unit of 


THE CHEMICALS DIVISION ¢ 
BRITISH 


OXYGEN GRO 
COMPANIES, 


invite applications for the posit 


CHIEF ENGIN 


at their factory which is under com 
at Londonderry, Northern Ire! 
factory will produce Carbide and 
and is adjacent to the Du Pont facid 
will produce Neoprene. 
The Chief Engineer will be r 

(a) Maintenance of all plant. 

(b) Capital and maintenance 

(c) New construction as req 


factory completion. 
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RESIDENT 
ENGINEER 


required to supervise the construc- 
tion of welded oil storage tanks on 
large-scale projects in Wales and the 
south of England. Duties will 
include organisation and super- 
vision of direct labour. This is a 
senior appointment and applicants 
must have been previously employed 
in a similar capacity on such work. 
Position incorporates non-Contri- 
butory Pension Scheme.—Apply 
Stating age, qualifications and 
previous experience to The Erection 
Manager, Wm. Neill and Son 
(St. Helens), Ltd., 38, Victoria 
Street, Westminster, London, 
S.W.1. 


E8855 a 


WILKENS & DEVEREUX 
(PURCHASING) LTD. 


require a 


RESEARCH METALLURGIST 


tor a large, old-established American mining 
concern in Cyprus. Applicants must be 
Graduated Metallurgists in ore dressing 
Should have a few years’ experience in 
laboratory research on flotation and gravity 
treatment of sulphide ores and allied prob- 
lems. Should not be inclined to research 
only but also be interested in practical mill 
operation, Must possess some capacity for 
Supervision and attention to detail, Age 
30-45 years. Attractive Salary. Free fur- 
nished house, pension scheme, three years’ 
agreement, with free travel at commence- 
ment and termination of contracts. Only 
top grade men with wide experience need 
apply. Applications, with copies only of 
testimonials, to be sent to 
WILKENS & DEVEREUX 
(PURCHASING) LTD., 
11, Waterloo Place, London, S.W.1. 
E8874 a 














BRITISH OXYGEN ENGINEERING LIMITED 
ipsations are invited from qualified and experienced engineers for posts as 
1 Project Engineers, entailing responsibility for the planning and co-ordi- 
nd the design, manufacture and site construction of large-scale chemical 


wi other engineering projects, including mechanical, electrical and civil 
mong phases. Previous experience in this field and organising and 


iewration ability is required. 


‘lent salaries and conditions of service are offered and assistance with 
nschase and removal expenses can be offered to successful candidates 


wi need to move their homes. 


Applications should be made in writing to :— 
The Personnel Manager (GH 21), 
RITSH OXYGEN ENGINEERING LIMITED 
Angel Road, Edmonton, London, N.18. 


E8848 A 


A CIVIL ENGINEER 


is required for a senior and respon- 
sible post in connection with a large 
development programme at a major 
works in the Midlands. This pro- 
gramme will take several years to 
complete. 

Extensive civil engineering design 
experience is essential, and must 
include a wide knowledge of sur- 
vey and of heavy foundation work. 
Applications will be treated as 
confidential and should give full 
details of qualifications and experi- 
ence. 

Write BOX No. E8775, “ The 
Engineer.” A 











SOUTH COAST OF ENGLAND 


VACANCY 


GENERAL MANAGER 


(labour force about 5,000) 
with EXPERIENCE of 
COMMERCIAL MANAGEMENT 
and LABOUR CONTROL 
and BACKGROUND OF 


SHIP BUILDING, SHIP REPAIRING 
and MARINE ENGINEERING 


@reiween 45 and 55. 


Salary £3,000 p.a. and bonus dependent on 


Company's Annual dividend paid. 
Seat on Board after 2 years’ satisfactory service. 
No disclosures to third parties without applicant’s permission.) 


Apply to : 


BOX No. E2132, “ The Engineer.” 





THE DISTILLERS COMPANY LIMITED 
TECHNICAL MANAGER 


The Company has a vacancy for a 
TECHNICAL MANAGER at the Kenfig, 
Glamorgan, factory of the Chemical Divi- 
sion, where calcium carbide is manufactured 
in bulk. Candidates, aged not over 45, 
must hold a degree in metallurgy or fuel 
technology, or an equivalent qualification, 
and should have experience of electric 
furnaces or rotary kilns ; familiarity with 
refractories and solids handling equipment 
would be an advantage. 

The Technical Manager wil! take charge 
of a smal! department consisting of graduates 
and technical assistants responsible for the 
investigation of technical problems arising 
in the manufacture of calcium carbide ; 
these are mainly metallurgical, or relating 
to fuel usage. In addition some short-term 
development work is undertaken. 

Salary according to qualifications and 
experience ; non-contributory pension scheme. 
Write : 

STAFF MANAGER, 

THE DISTILLERS COMPANY, LIMITED, 
21, ST. JAMES’S SQUARE, 
LONDON, S.W.1. 

Quote : Ref. 77/58 E 

E88Si a 

















ELECTRICAL ENGINEER 


NTAL SALARY UP TO £2 j ; ; sho can satisfy 
© £2000 PER ANNUM will be paid to the man who can ) 
nail the following qualifications, experience and the ability to cope with the respons'- 


"kted to this important position. 


“Yan Honours degree in Engineering (Electricai) alternatively— 
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n the field of measuring and handling operations. 


rs supplying bought-out components, and with our own cus 
-] design features of special products. 


t of considerable scope offering a first-class opportunity to @ 
and of good standing. 


ite giving full details of age, experience and qualifications to 


| SITUATIONS WANTED | 


INTERESTING POST SOUGHT—13 years 
D.O. Material handling. Experience running office. 
H.N.C. Structures. 37 years of age. Car owner.— 
BOX No. E2129, “ The Engineer.” n 








AGENCIES | 








sales in Scotland may secure reliable agents 
writing with p: 


News Letter.—Write to Dept. E., 


Cl E 


Contractors to supervise new 
mainly in the 
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Scottish Association of Manufacturers’ Agents w 
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MacFarlane and Co., 5, St. Vincent Place, as 
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training, experience, etc., and quoting pon ‘or which 
X No. E8842, 
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119 
SUB-CONTRACTING 


CASTINGS.—We can save your porous castings, 
ferrous or non-ferrous, by an a impregnation 
Process ; sample castings treated ; A.I.D. approved. 
~—Recupero, Lid., 66, South Harrow Viaduct, 
Harrow, Middlesex (‘Phone, Byron 1178). E109 mw 


KELLERING AND CAM PROFILING capacit 
up to 8ft by 6ft or 6ft diameter.—ARMYTAG 
BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Teleph gs ingley 
2743/4). E116 mw 


IMMEDIATE drawing office and workshops 
capacity available for plant design and prototyping 
of special purpose machinery.—Write Sondes Place 
Research Institute, Dorking, Surrey. E8771 mw 


LONDON ENGINEERING COMPANY with 
comprehensive Machine, Fitting and Fabricating 
Shops, would like to hear from Principals or Agents 
having engineering work to place on commission or 
as sub-contract work at competitive prices. A opty 

MW 





in strict confidence.—BOX No. E8791, “ 
Engineer.” 





FOR HIRE 











LATTICE STEEL. Erection Masts (light and 
heavy), 30ft. to 150ft, high, for immediate hire.— 
Bellman’s, 21, Hobart House, Grosvenor Place, 
S.W.1. (‘Phone SLOane 5259). E103 x 


HIRE A €1500 CAMERA FOR ONLY £5. Ali 
other types of photographic equipment available.- 

B. Bennett and Sons, Ltd., 25/27, Oxford Street, 
London, W.1 (Telephone, GERrard 9953). Cata- 
logue on request. E128 k 





PATENTS 


THE PROPRIETOR of British Patent No. 712503 
entitled “ IMPROVEMENTS IN MACHINE FOR 
PRODUCING AND PACKAGING WIRE 
FORMS,” offers same for licence or otherwise to 
ensure its practical working in Great Britain.— 
Inquiries to Singer, Stern and Carlberg, Chrysler 
Building, New York 17, New York, U.S.A. 

E8780 


THE PROPRIETOR of British roa Nos. 











TRIAL HEATING FURNACES” and 

CUPERATOR STRUCTURES FOR 

TRIAL FURNACES,” offers same for Licence or 

otherwise to ensure practical working in Great 

Britain.—Inquiries to Singer, Stern and Carlberg. 

14, E, Jackson Boulevard, Chicago, 4, Illinois, U.S.A, 
£8834 





DRAWING & DESIGN 
SERVICE 











TRACING WORK REQUIRED by Experienced 
Tracers. Speed and accuracy assured. Terms 
moderate.—BOX No. E2136, “ The Engineer.” 8 





BUSINESSES and PREMISES | 





CITY BORDERS, £.C.2. New Commercial and 
Industrial Building. Area about 20,000 sq. ft. 
Ground Floor Showroom. Goods Lift. Central 
heating. Good loading bay. New Lease at low rent 
of £8250 p.a. excl. Inspection strongly recom- 
mended.—Apply : Chamberlain and Willows. 23, 
Moorgate, E.C.2. (MET 8001). E8531 1 


BUSINESS FOR SALE 
Consistently prosperous, thirty-years-old private 
limited company ; engineers, mill furnishers, works 
suppliers, tool dealers, &c., in N. Midlands, busy 
industrial area. Sale as going concern. Age and 
health reasons.—BOX No. E8860, “* The Engineer.” 1 








| MACHINERY Etc. WANTED 





WANTED 
One 25/30-ton E.O.T. Crane, 50-60ft. span. 
One 50/@0-ton E.0.T. Crane, 50-60f. span. 
Both the above to be suitable for operation on 400V, 
3-phase, 50 cy. supply.—-Full details, prices, &c., to 
BOX No. E8766, “* The Engineer.” r 





FOR SALE 











OVERHEAD CRANE 
UNUSED 15-ton Sir Wm. Arrol E.O.T. Crane, 
Sift 10jin. span, cab control, 3-motor type, 
400 volts, 3-phase, 50 cycles, 21ft. 6in. height of 


Available for immediate delivery at very attractive 


G. E. SIMM Meee pei 3 | LIMITED, 
27, Broomgrove Road, 10, usne 
re] 





LOCOMOTIVES FOR SALE 
our—16in. Steam Locomotives of Stephenson make 
built 1937 and 1938 with last overhauls of 
locomotive and boiler 1953 and 1954,—-Interested 
letter to reference 


parties please apply P/EB, 
< i Co., 
Appleby-Frodingham ns 





~ “Classified Advts. continued on page 120 
































| 
) 
) 








Pee - 








wren 


I 





iy 


area cee 





ON a 
Ril iam ys 


moaibas. 





enemy pe 


nha 


Se meee 





oe ene ESE 





ALBION WORKS - - + - - 


120 
FOR SALE 


600 


3000kW 6600 volts 3-phase 50 cycles METRO- 
POLITAN-VICKERS Pass-Out/Condensing 
Steam Turbo Alternator Set, date 1948, designed 
for 340 p.s.i.g. initially, 600 deg F. temperature, 
also suitable for the following duties 
Output kW Pass-Out/Ib/hour 

3000 60,000 
1800 40,000 
double P/out at 
1000 kW fully 
condensing 

2500 kW 440 volts 3-phase 50 cycles B.T H., speed 
3000 r.p.m., 250 p.s.i.g. 630 deg F., steam con- 
sumption approx. 12:8 Ib/kW/br. with surface 
condenser, circulating pumps, &c. Turbine also 
suitable for pass-out pressures varying between 
18/35 p.s.i 

2000 kW 2350 kVA, 6600 or 3300 volts 3-phase 
50 cycles BELLISS & MORCOM, 3000 r.p.m., 
150/250 p.s.i.g., 530 deg. F.; with surface con- 
denser and accessories she 

1500kW 3300 volts 3-phase 50 cycles by BELLISS & 
MORCOM, geared set 140/180 p.s.i., 500 deg. F., 
with jet condenser and accessories. : : 

1000kW 3300 volts 3-phase 50 cycles, by BELLISS 
& MORCOM, geared set, 115/180 p.s.i., 550 deg. 
F., with jet condenser and accessories. 


GEORGE COHEN, 


SONS AND CO. LTD 
WOOD LANE, LONDON, W.i2 
Tel. : Shepherds Bush 2070 


Ib pressure 
40 


110 
110 and 40 


E226 G 





RAILS FOR SALE 

100 TONS NEW SLIGHTLY DEFECTIVE B.H. 
Rails, 95 Ibs. yard, chiefly 60ft 

100 TONS SLIGHTLY DEFECTIVE 
109 Ibs. yard, chiefly 60ft. lengths ' 

100 TONS NEW SLIGHTLY DEFECTIVE 
RAILS, 91 Ibs. yard, chiefly 42ft ’ 

400 TONS GOOD SECOND-HAND B H. RAILS, 
80/85 Ibs. yard B.S. Section, chiefly 60ft 4 

100 TONS SECOND-HAND BULL HEAD RAILS, 
90/95 Ibs. vard, chiefly 44ft. 6in. lengths 

SO TONS NEW SLIGHTLY DEFEC TIVE F.B. 
RAILS, 93-34 Ibs. yard, chiefly 41ft 

200 TONS NEW PERFECT F.B. RAILS, 75 Ibs. 
yard, R.B.S., chiefly 45ft. lengths - 
1500 TONS UNUSED BUT STOCK RUSTY F.B. 
RAILS, 75 tbs. yard R.B.S., chiefly 36ft f 
50 TONS NEW SLIGHTLY DEFECTIVE F.B. 
RAILS, 80 Ibs. yard, revised B.S. section, lengths 
chiefly 40f1 ‘ 

200 TONS SECOND-HAND F.B. RAILS, about 
60 Ibs. yard, 24ft., 27ft. and 30ft. chiefly ; 

10 TONS SECOND-HAND COACH SCREWS, 
6iin. by Ijin. standard railway pattern. | 

50 TONS MILD STEEL FLAT Sin. by 4in., New 
but Stock Rusty, 1Sft. to 26ft. chiefly ' 
WARD'S ALSO HAVE LARGE STOCKS OF 
ALL CLASSES OF OTHER RAILWAY 

MATERIALS 


THO* W. WARD LTD. 


SHEF FELD 


F.B. RAILS, 
F.B. 





‘Phone : 26311 ‘Grams : “ Forward 
E216 G 
SLOTTING MACHINE 
BETTS 1i2in. STROKE SLOTTING MaA- 


CHINE ; table 294in. diameter, 4 speeds, 5-62 
strokes per minute 
F. J. EDWARDS, LTD., 
359.361, EUSTON ROAD, LONDON, N.W.1 
EUSton 4681 and 3771. 


E8826 G 





40-ton Goliath, by Babcock and Wilcox, 40ft. span, 


40-ton Clyde, 42ft. 3in 


30-ton Adamson, 42ft. 3in. span, 5-ton aux. ; 


20-ton King, 42ft. Jin. span, unused. 
10-ton Goliath, by 








$-ton auxiliary ; cab control, 400/ 3/50. 


40-ton Adamson, standard cab control, 42ft, 3in 


span, 400/3/50 


span, with 20-ton aux., 
unused 
new 


In Cases. 


30-ton Vaughan, 42ft. 3in. span, almost new. 
20-ton Vaughan, 42ft. 3in. span, 6-ton aux., 17ft. lift, 


six available 


Morris, 40ft 


span, cab control, 


22ft. lift, 400) 3/50. 


Surplus Unused Ministry Cranes, mainly still packed. 


Drawings on request. Inspection invited. Bargain 


prices 
FRED WATKINS (ENGINEERING) 
LTD., COLEFORD, GLOS 


Tel. : Coleford 2271/2/3 Fl32 6G 





THE ENGINEER 


FOR SALE 


JAMES BENNIE Triple Geared, Open Fronted, 
Eccentric Punching Press, pressure exerted approxi- 
mately 255 tons, stroke 3jin., table 3ft. 9in. by 
2ft. 6in., hole in bed 2Sin. by 19in., arranged motor 
drive for 440/3/50, weight approximately 16 tons 


8 cwt. 

RHODES Motorised Double Geared Press Brake, 
with cast iron side frames, reinforced by nickel- 
chrome steel bars, bed and top beam are of steel 
plate, arranged motor drive for 400/3/50, pressure 
exerted approximately 150 tons, forming capacity 
10ft. by in. or 18ft. by approximately 4in., 
clear width between housings 10ft. 2in., overall 
length of bed 18ft. lin., length of stroke Sin., 
weight approximately 20 tons. 

BESCO High Speed Open End Guillotine Shearing 
Machine, Undercrank type, arranged motor drive 
for 400/440/3/50, fitted with automatic sheet hold- 
down and complete with all gauges, capacity, 
mild steel, 484in. by 14 S.W.G. Weight approxi- 
mately 19 cwt. 

New STOELTING Motorised Plate Bending Roller, 
Pyramid type, with separate motor drive to top 
pressure roll, arranged motor drive for 400/440/3 
50, capacity 10ft. by gin., length of rolls 2jin., 
diameter of top roll 9 %in., diameter of bottom 
rolls 7 #in., rolling speed approximately 16 f.p.m., 
weight approximately 91 cwt. 

QUICKWORK No. 321 Motorised Rotary Shearing 
Machine, with circle cutting attachment, arranged 
motor drive for 400/440/3/50, capacity 14 S.W.G. 
mild steel, depth of shear throat 30in., cuts circles 
from 6in. to 60in. diameter, weight approximately 
18 cwt. 

B.E.N. Model TS9 2-Stage Automatic Air Com- 
pressor Unit, comprising : 2-stage vee type air 
cooled compressor, arranged motor drive for 
400/440/3/50, motor and compressor mounted on 
horizontal air receiver, displacement 9 cu. feet per 
minute, working pressure 200 Ib. per sq. inch. 

Photographs of the above are available. 


MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 


359-361, EUSTON ROAD, 
LONDON, N.W.1. 
Telephone: EUSton 4681-3771. 


And at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3 


Telephone : Central 7606-8. E207 G 





FOR SALE 


5-ton Aveling Barford diesel Road Roller. 

10-ton Butters Hand Derrick Crane, 18ft. fixed radius. 

3-ton Taylor Jumbo Hydraulic Crane, diesel-driven. 

5-ton Coles diesel-driven self-propelled Mobile Crane 
on pneumatics. 

$-ton Morris Versatile diesel/elec. Mobile Crane on 
solid rubber tyres. 

5-ton Smith Steam Loco Crane 4ft. 84in. gauge, 35ft. 
jib, new 1949 

6-ton Rapier Super pet./elec. Mobile Crane on solid 
rubber tyres. 

6-ton Rapier Standard pet./elec. Mobile Crane on 
solid rubber tyres. 

# cu. yd. Rapier 410 diesel-driven Excavator with 
4-purpose or dragline equipment. 

a cu. yd. Rapier 423 diesel-driven Excavator with 
shovel or dragline equipment. 

1 cu. yd. Rapier 440 diesel-driven Excavator with 
shovel or dragline equipment. 


WILLIAM G. SEARCH, LIMITED 


WHITEHALL ROAD, LEEDS, 12. 
Tel. : 639081 (10 lines). 
SEARCH (LIVERPOOL), LIMITED, 
HAMMOND ROAD, 
KIRKBY TRADING ESTATE, LIVERPOOL. 
Tel. : Simonswood 3361 (5 lines). 


E8774 G 





FOR 
PUMPS, by the Pulsometer Engineering Co., Ltd. 
Bare shafts but, if desired, can be supplied with 
prime movers. 


A2} 3in. 
CENTRIFUGAL PUMPS, 


Stockists of “‘MONO” pumps for domestic and 


DISPOSAL—-NEW CENTRIFUGAL 


Type Suction Delivery Max. G.p.m. 

Head 
HSL8 10in. 8in. 28ft. 2000 
NEW OVERHEAD CRANES FW4 4in. in. 100ft. 400 
UNISTREAM 3in 24in. 1 60ft. 100 
60-ton Goliath, by Clyde, 40ft. span, 5-ton auxiliary ; A4 Sin. 4in. 73ft. 250 
cab control, 400/3/50 24in. 86ft. 115 


by Worthington-Simp- 
Bare shafts but, if desired, can be 
s“pplied with prime movers. Two unused 
'* SEVAC,” self-priming type. Size 2in./3in., 
100 gP-m.. 60ft. head. Two reconditioned type 
L, 8in. suction, 6in. delivery, maximum head 
116ft., 1080 g.p.m. One reconditioned type L, 
6in. suction, 4in. delivery, maximum head 60ft., 
420 g.p.m. One reconditioned type L, Sin. suc- 
tion 4in, delivery, maximum head 52ft., 430 g.p.m. 
Full details and prices on application. 


son, Ltd. 


Your enquiries invited for PUMPS AND PUMP- 


ING SETS—all sizes, duties and types (centri- 

fugal, turbine, diaphragm and reciprocating). 

Motor, engine or belt-driven. 

industrial purposes. 

STANLEY ENGINEERING CO., 
TRIANGLE NORTH, 
OLDFIELD PARK, BATH. 

Telephone : Bath 4294. Established 1910. 

Telegrams : “ Trius.” E8850 G 


FOR SALE 





FRED WATKINS 
(ENGINEERING), LTD. 


STEAM BOILERS.—Cochran Vertical 


Oct. 17 


(New), 


8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100/ 


150 Ib. w.p. ; reconditioned 8ft. 6in. down to 3ft. 


dia. ; Economic 4ft. to 11ft. 6in. dia., including 


new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p. ; 
300 reconditioned Vertical Crosstube, all sizes. 


AIR COMPRESSORS.—Broomwade 400, 300, 200 
and 130 cu. ft.; all motorised ; Reavell Rotary 
Blowers, 2000 c.f.m., 3-2 p.s.i. 


200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure. 


ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 100 h.p. 


CRANES.—Mobile 10-ton Lorain, lorry mounted, 
30ft.—70ft. extendable jib ; 6-ton and 4-ton Coles 
Diesel-Electric ; 3-ton Jones Super 40 (3); Neals 
2-ton Diesel, 20ft. jibs (2) ; Derrick, 10-ton Hender- 
son Steam, 120ft. jib ; 5-ton Wilson Electric, 70ft. 
jib ; Steam Loco, 18-ton Brownhoist, SOft. jib ; 
10-ton Coles, 40ft. jib ; 8-ton Wilson, 35ft. jib ; 
S-ton Smith, SOft. jib ; S-ton Cowans Sheldon, 
S0ft. jib ; S-ton Grafton, 38ft. jib ; E.O.T. 40-ton 
Adamson, 42ft. span ; 20-ton Vaughan, 42ft. span 
(8); Goliath, 40ft. span, 60-ton Clyde, 40-ton 
Babcock, 10-ton Morris; 5-ton Henderson, 
24ft. 7Tiin. span, 1946; 5S-ton King, 29ft. 3in. 
span ; 2-ton Morris, 18ft. span ; 2-ton Smith, 34ft° 
span. 


LOCOS.—Fowler Diesel, 150 h.p. 
Diesel, 80/88 h.p., new 1942: Bagnall 14in. by 
22in., two oil fired, one coal; Peckett Steam, 
Jin. by 12in., 1941; also 3 miles track, 24in. 
gauge Bogies, Turnouts, &c. 


STEEL PIPING.—S0,000ft., 2in. Galvanised, new ; 
60,000ft., 3in. black new ; 5000ft., 8in. seamless ; 
1000ft., 12in. seamless ; SOOft., 14in. seamless ; 
400ft., 18in. riveted ; 280ft., 2lin. o.d. welded 
flanged ; 3800ft., 2lin. seamless flanged ; SOOft., 
24in. riveted ; 1450ft., 27in. o.d. welded flanged ; 
216ft., 48in. riveted ; 216ft., GOin. riveted 


CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s. Immediate delivery. 


VALVES.—Exceptional Surplus Ministry Lot New 
Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock, 
all sizes, Parallel Slide Sluice, Gunmetal, Reducing 
and Check Valves. List on request. 


(2); Ruston 


STORAGE TANKS.—300 cylindrical and rectangu- 


lar up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 


MACHINE TOOLS.—Scriven Plate Bending Rolls, 
14ft. by jin. ; Robertson Straightening Rolls, 
8ft. 6in. by din. ; Berry Bending Rolls, 7ft. by 4in. ; 
Tangye 200-ton Hydraulic Vertical Straightening 
Press, 15ft. by 3ft. table ; Herbert 3ND Miller, 
6lin. by 1Sin. table ; Pels Punch and Shears, jin. 
capacity ; nine new 2 cwt. and | cwt. Pneumatic 
Hammers ; Bliss 14-ton Tapering Press ; Bonn 
Hydraulic Tube Bender up to 20ft. by 4in. bore ; 
Bigwood geared Bending and Straightening 
Machine up to 8in. by 6in. R.S. Joists; two 
40kVA Spot Welding Machines ; Wire drawing 
machine, 3 die, up to #in. copper ; 50kW Electric 
ey 1000 deg. Cent., chamber S4in. by 30in. 
y 2lin. 


SLING ENGINEERING WORKS 
COLEFORD, GLOS. 


"Phone : Coleford 2271/2. E106 G 





400kW, 440/3/50, 4-wire Diesel 


500 


875kVA, 6°6kV, 3/50 pass-out condensing Steam 


Turbo-Alternator Set by FRASER & CHAL- 
MERS/G.E.C., steam pressure 180 p.s.i., 420 deg. 
Fah. temp., pass-out up to 10,000 Ib./hour at 
30 Ib. pressure with condensing equipment and 
control gear. 


675kW, 400/3/50, 4-wire back pressure type Steam 


Turbo-Alternator Set by BELLISS & MORCOM/ 
BRUSH ELECTRICAL, steam pressure 150 
p.s.i., 12 Ib. back pressure with standard ancillaries 
and Alternator control gear. 

Alternator Set ; 
speed 375 r.p.m., incorporating 675 h.p. oil 
engine by W. H. ALLEN coupled to English 
Electric Alternator with control gear. 


1000 c.f.m. ALLEY & MACLELLAN vertical single- 


stage Air Compressor, 50 p.s.i., direct coupled to 
160 h.p. CROMPTON PARKINSON §auto- 
synchronous motor, 400/3/50, with control gear. 


2225 c.f.m. BELLISS & MORCOM vertical 2-stage 


Air Compressor, 100 p.s.i., 223 r.p.m., coupled to 
500 h.p. CROMPTON PARKINSON slipring 
motor, 3000/3/50 with Starter. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12. 


Tel. : Shepherds Bush 2070: and 
STANNINGLEY, Nr. LEEDS. 
Tel. : Pudsey 2241. E200 Gc 





_ TONS BRIGHT STEEL BARS. 27/32in. 
ia. 
application. 


Lengths 10ft. to 12ft. Unused. Analysis on 
Price : £21 per ton delivered. 
Write : COX AND DANKS, LIMITED, 
Frederick Road, 
Manchester, 6. E8768 G 





FOR SALE 
ae 
HIGH CLASS 
'ILLING MACHINES 
IN STOCK 
VERTICAL 
V3 MAS ATI, new, H , 
i ; ‘ » High-S 
— Head, multi-motor dion 
woes all oy by separate ; 
ce tate Jam. by 13d. con 
by Ly : on 20 spindle’ ced 
fd — *.- idle motor 10 h.p. 





table 72 by 17; 
t ; » Capacity 
maxim 1m distance table top yee > 
16 spindle speeds from 21 to 750 r 
cv M 2 KENDALL and GENT (Koa 
able type, tab ( seal 
_ yrs, ts le diameter 30in., capaci 
7 CINCINNATI Vertical Hydro. 
eight bed, single power control lever, s 
regulation, rapid power traverse, ta 
surface 83in. by 28in,. capacity Gin 


vertical I4in., 16 ; 
r.p.m. Spindle ‘speeds fro 


PLAIN HORIZONTAL 
No. 2 CINCINNATI, medium speed, dia 
working surface 48 Hin. by ite 
_ 28in. by 10in. by 19in. Pag 
No. ni TINNATI, medium speed, dial 
working surface 74in, apaci 
14in. by 20in om. Uy 1G copa 
No. 2B BROWN and SHARPE Standard 
working surface Siiin. by Il Hin 
28in. by iin. by 184in. Le ve 
VPF2 PEDERSEN, table working surfa 
2in., capacity 32in, by Yin. by I8in. (N 
: ; UNIVERSAL 
S2 CRAVEN, table size $Sin, by {in 
36in. by 10in. by 16in, : : 
IN PARKINSON, table size 46in. by 10tig 
25in. by Yin. by 18in. Biss 
PRODUCTION 
3/36 CINTINNATI Plain Hydromatic 
S2jin. by 15in., travel 36in. 
4/48 CINCINNATI Plain Hydromatic, 
77hin. by 164in., travel 48in 
VARIOUS 
ASQUITH Model H.K.5 Horizontal Dup 
Keyway and Cotterway Milling Machi 
ways up to 3}in. by 1Sin., table workin 
60in. by 104in 
Your inspection is cordially invited 
We specialise in rebuilding the heavier 
machine tools and would welcome your 


SOAG MACHINE TOOLS, L 


JUXON STREET, LAMBETH, LONDON 
"Phone : RELiance 720i 
‘Grams : Sotoolsag, London, S.E£.! 









. 1562 200-TON PRESS, 36in. stt 

24in. by 224in 

1573B 130-TON PRESS, !8in. 
24in. by 26in 

NEW FICEP STANDARD UNIVERSAL 
ING, SHEARING, CROPPING AND 
ING MACHINES, all sizes jin. to lin. 

NEW FICEP ALLIGATOR SHEARS, 4 
diesel drive, 1jin. bar and 2in. bar cap. ; 
drive, 3in. bar cap. 

“SCRIVEN” D.E. PUNCH, SHEA 
ANGLE CROPPER, I}in. plate, 6in 


angles - 
NEW FICEP COLT SHEARING Mag 

Type 1, capacity jin. plate ; type 2, ca 

plate, I4in. bar, type 3 capacity, #n. P 
bar and 4in. notching. Angle croppt 
available 24in. by jin 


THO* W. WARD L 


ALBION WORKS - - - -_- - = 
"Phone : 26311 Grams 





FOR SALE 

$340-ton HYDRAULIC RUBBER DIE 

by John Shaw, rubber a thay 
self-contained Pumping Equi , 
2000-ton HYDRAULIC FORMING 

DRAWING PRESS, die cushion, | 
by 7ft. Gin., with self-contained 


Unit. 
800-ton HYDRAULIC FLANGING 
by Hydraulik, hci 
rams, table | 6ft. dia., da) SION 
$00-ton HORIZONTAL E ‘RUSIO! 
for sections with contained 
Unit. Ms F 
ABOVE ARE SELECTED ITEMS F 
OUR LARGE STOCK OF HEAVY PRE 


it Orks, 
v wich Indestrits \ came 
, 
eon Aon i colwich 7611/6 











Lis COM 2500 
RECONDITIONED SQUAREBLOCKTURN- TWO BEL! '5S & MOR 50 h.p. 
USED HERBERT MORRIS OVERHEAD, ING LATHE by Froriep, to turn steel blocks 26in. COMPRESS © 8S, 100 Ib. wo th i 
MANUAL ° OPERATED, TRAVELLING AUTO SYNCHRONOUS MOTOR by Cromp- square by 8ft. long, parallel and taper turning. 6600/3/50 su Used ‘Sertchpanel 
CRANE, 30 cwt. capacity, 10ft 6in. span (RSJ), ton Parkinson, 220 h.p. 500 revs 3/50/400 volts with Reconditioned HELLER 24in. capacity Horizontal and Afterco Receiver, TKINS (EN 
15ft. lift. In good working order, £125.0.0.—-Apply, — exciter, main contactor, liquid starter and exciter Circular Cold Sawing Machine with Sft. 4in. dia. immediatel) RED WA GLOS. 
Bye Pass Motors, Kingston By-Pass, Tolworth, pene — THOMAS MITCHELL & SONS, saw, hydraulic feed, table 9ft. dia., 14in. vertical ING), LT! OLEFORD, 
Surbiton, Surrey. Tel.: Derwent 1122. E8869 Gc LTD., BOLTON. E8700 G adjustment.—_BOX No. E8845, “ The Engineer.” G Coleford 227: ~/3. 
























11, 19: 
cn0N 


in 
nh 


guone 

















































17, 1958 
qoNeERS & VALU ERS 


RDS AND 
nRINERS 


neers, Surveyors 
and Valuers 


Specialists 


n the 


ATION & SALE 


RIAL PROPERTY 
and MACHINERY 


el Street, London, 
W.C.2. 
EMple Bar 7471 


Established 1850 


WILEY KIRK 


RICE & CO 
§LUDSON, FLRLLCS., PAI. 
LMDDARD, A.LMECH.E., F.A.L.P.A 


(A CHEAVIN, F.A.T 
| 1 GIBBS, F.A.L.P.A. 


MYORS, VALUERS 
\UCTIONEERS ~ of 
QRIES, PLANT and 


MACHINERY 


mE LOSS ASSESSORS 


\ PLACE, LONDON, W.1. 


HYDE PARK 8844/5/6 (3 lines) 


FOR SALE | 


MANT REGISTER LIMITED 
FOR IMMEDIATE SALE 
Sion “D” type MOBILE CRANE, 


i ud 5A. jibs, Ruston engine, on pneu- 
md condition. New 1951/52. 
24on Diesel) MOBILE CRANE, 
nengine, on pneumatics. New 1954 
tondition. £1150. 
“Super 40° 3-ton Diesel MOBILE 
Ai. jibs, Ruston engines, on solids. 
Practically unused 





§ Model EMA Fully Mobil 
CRANE, 16ft. cantilever jib, iyo 
teog thoroughly overhauled. £1000. 
®ton KL44 MOBILE CRANE, 24ft. or 
® poeumatics. New 1950. Thoroughly 


& QMS NEALS MOBILE CRANE. New 

With 30f. swan-neck jib, on pneu- 
£3250. 

ectric Single-Motor 

105/110ft. jibs. New 


DERRICK CRANE, 
Fitted with hand slewing 


Diesel] MOBILE 
, Perkins engine, 


Ston 
r4 CRANES, with 


TERS S-ton Hand 

B New | — 

MD 949. 
COLES “ Achilles 
“itt. Sin. cantilever 
us. Good cond 


BS 7-100, 2-mot 
b. 


1. £1900. 
ectric DERRICK 


DERRICK 
In very good 


ERS 
a SSON 10-ton Ste 
Mtb first use! ©S4. 


~ (ton Fully M¢ 
ee 1950, ss ‘ 
¥ 14, Lower Gr svenor Place, London 
ition: VIC 531, 3501, 8080, 
E107 G 


LE CRANE, with 


i. HACKSA\ NG MACHINE 


isa 
+ hydraulic resis 
* Strokes per 1: 
: % strokes per; 
Rotor drive : 440\ 


Ik t 
Mis 13 or Idg 


' toe tat unit, 

5 Working 

Hi Stvice so the 
& Work 


€ operated. 


phase, 50 cycles, 
400 r.p.m. 
fh per inch, 14in, 


r and has not yet 
tential purchasers 


ent with Appleby. 


EB., Scunthorpe, 
E8872 G 


Wvited by ' 
Seo, referer 





THE 
AUCTIONEERS & VALUERS 


JOHN FOORD 
& COMPANY 
VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 


ENGINEERING ~ PLANT 
AND MACHINERY 


EN 


56. VICTORIA STREET, 
LONDON, S.W.1. 


VICTORIA 2002/3/4 





Established Over a Century 


KNIGHT, FRANK 
& RUTLEY 


SALE & VALUATION 
OF 
FACTORIES 
PLANT anpb MACHINERY 








20, Hanover Square, W.|. 
Telephone : MAYfair 3771 
(Factory Department : Ext. 17) 





ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 


OF PLANT, MACHINERY AND 
INDUSTRIAL PROPERTIES 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone : Telegrams 
Monarch 3422 (8 lines Sites, Londo 








FOR SALE 











BIGWOOD MODEL R:S.! 10-ROLL 
SECTION STRAIGHTENING MACHINE 
Cap. lin. rounds, I4in. by I4in. by din angles. 

M.D. 400/3/50. 


H. BELL (MACHINE TOOLS), LTD., 
WALTER STREET, LEEDS, 4. 


Tel. : 63-7398. 
E105 G 





NISSEN TYPE HUTS for sale. Prompt despatch 
of 16ft., 24ft. and 30ft. wide huts ; also “ Romney 

Huts, 35ft. wide, and “ Blister” Hangars, 86ft. 6in 
and 91ft. wide. These buildings are in various 
lengths and comprise steel framework with | gal- 
vanised corrugated steel sheeting.—Full details from 
Dept. 115, J. Thorn and Sons, Ltd., Brampton 
Road, Bexleyheath, Kent (Tel. Bexleyheath a) ~ 








GINEER 
AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO 


Auctioneers, Valuers 
and Surveyors 


Specialising 
in the 
SALE & VALUATION 
ENGINEERING & ALLIED 
WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2. 
HOLBORN 8411 (8 lines 





121 
AUCTIONEERS & VALUERS 


Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 


IN THE 


SALE & VALUATION 


OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10. LLOYD’S AVENUE, 
LONDON, E.C.3. 


Telephone : ROYAL 4861 








Machine tools, ve- 
hicles and miscel- 
laneous stores. 


October 21~ 24 


Miscellaneous stores, 
including : 


October 29-30 


batteries, cable and tyres ; 


other engines, gearboxes, M.T. spares, etc. ; 
stores. 


Machine tools and 


November 5-6 
miscellaneous stores. 


November 12 Miscellaneous stores. 15 


Vehicles, lifting and 
earth moving equip- 
ment, ancillaries and 
spares for civil engin- 
eering plant. 


November 17-21 


Yorkshire. 
Tenders must be submitted by November 18. 


APPLICATIONS (a) 





a. 


By Order of the Minister of Supply 


GOVERNMENT SURPLUS STORES 


SALES BY AUCTION 


Main Location 


M.O.S. Storage Depot, 
Royal Arsenal, Woolwich, 
S.E.18. 


Northern Command Ord- 
nance Sub 
low, Near Selby, York- 


Canvas, blankets, tentage, webbing, haversacks, trousers, greatcoats and other clothing ; old 
tools and tool kits, gravity roller conveyors, weighing machines, 
shelters, steel racking and shelving, surveying equipment ; 


equipment ; pneumatic concrete breakers, picks, drills, etc. ;_ 
hutting parts, furniture and other miscellaneous 


Technical Stores Depot, 
Old Dalby, Melton Mow- 
bray, 

Melton Mowbray.) 


C.E.3.D.., 
Bicester, Oxon. 


M.O.S. Storage Depot, 
Ruddington, Notts. 


SALE BY TENDER 
Electric Cloth-baling Presses (two 10 h.p. 25-ton and four 74 h.p. 15-ton) located at Dewsbury, 


for catalogues for the auction sales should be made only to the auctioneers 
shown above (price of catalogues Is. P.O. only). 

(b) for Tender Forms should be made to the Ministry of Supply, 
of Disposals, First Avenue House, High Holborn, London, W. 


Auctioneers 
FULLER, HORSEY, 
SONS & CASSELL 
(Dept. L), 10, Lloyd's 
Avenue, London, E.C.3. 

(Tel. : Royal 4861.) 


BARTLE & SONS 

(Dept. L), 50-52, Mer- 

rion Street, Leeds, 2. 
(Tel. : 2.0898.) 


Depot, Bar- 
shire. 


electrical wireless and telephone 
: Mack, Morris, Thorneycroft and 


SHOULER & SON 
(Dept. L), 1, Norman 
Street, Melton Mowbray, 


Leics 
(Tel. : 3081.) 


Leics. (Sale at 


MIDLAND MARTS, 

LTD. (Dept. L), Market 

Square, Bicester, Oxon 
(Tel. : 73.) 


Arncott, 


WALKER, WALTON & 
HANSON (Dept. L), 
Byard Lane, Bridlesmith 
Gate, Nottingham. 
(Tel. : 47271.) 


irectorate 
C.l, 


Big 3 














| FOR SALE | 


POLITAN-VICKERS 500 H.P. SLIP- 
a he ELECTRIC MOTOR, 196 rp.m. 
400/440/3/50 cycles, complete with control panel 
and reduction gearbox, giving 4 final speed of 
wad re ouster available separately if required. 
JOHN CASHMORE, LTD. 
Newport, Mon. 
: Newport 66941 (6 lines) 





Tel. £120 G 








ELECTRIC PORTAL WHARF 
CRANE built 1945. 35 tons at 60ft. fixed radius, 
85ft. height of lift. Rail  ? Ss odnining 2 
track. ~trics J 
lines of seanaure aed Generator. — REED 


y Ward Leo: 
BROTHERS (ENGINEERING), LTD., Replant 
Works, Woolwich Industrial Estate, London, S.E.18. 
Telephone ; Woolwich 7611/6. E8846 o 


35-TON 








| FOR SALE | 
600 


WATER-TUBE BOILER 
YARROW t Triple-Drum Water-Tube Boiler, 
evap. 12,500 Ib./hr. when oil fired, working pressure 
400 p.s.i., boiler manufactu 4939, complete 
with fittings and mountings, and can be supplied 
with oil burner, fans, &c., size 12ft. Gin. high by 
11ft. Gin. by 10ft. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, 
SHEPHERDS rt Nang 

12. 


LO . 
Telephone : 





Shepherds Bush 2070, 
£2233 o 
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Extraordinary how the iron filings jump to it at the 
dictate of invisible forces. In industry too, things 
move swiftly in their planned ways when you bring 
nickel into play. Magnetic materials are only part of 
the nickel story. Mond can give you chapter and 
verse. Mond have the resources for research and 
development and supply technical publications for 


guidance in the choice and use of modern materials. 


Enough Nickel for all needs- 





Plan ahead with 





IM & 





i. “= 





Yr a THE MOND NICKEL COMPANY LIMITED, THAMES HOUSE, MILLBANK, LONDON, 





imple as this....and from stock 



































MAXIMum production 
—minimum outlay! 

















or, think of the advantages to be gained 


When considering your next — Maxim Conveyor Units 
e Maxim : 


installing inexpensive, rugged, long 


and int 
@ Costly designs, drawings and engi- e All_parts standing ft simplic 
neering time for building elim- co lengthening, shortening of 
inated. erecting Conveyor. 
mall 
Even when ordering § 
@ Easy erection by your own labour. * medium size quences, g 
Each part being clearly marked on the advantage of large 
“ Easy to read assembly drawings.” productior 


We will be pleased te send you full details. 


CONVEYORS (ENGLAND) | 


. 4223 
Crabtree Manorway, Belvedere, Kent. Phove: ERITH 
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ITCH PINE 


The engineer’s Timber 


ing highest strength with natural durability 


Large sections a speciality 


LINSON & ECKERSLEY LTD., 


PITCH PINE SPECIALISTS 
RE STREET, CHESTER ROAD, MANCHESTER I5 


DEANSGATE 5867-9 TELEGRAMS: ‘PITCH PINE’ MANCHESTER 
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FOR INSULATION 
WATER GAUGES, 


F. WIGGINS & SONS 


9-11 TREDOWN ROAD, SYDENHAM, S.E.26 Retebiiehed 








LOVERIDGE LTD 


151-153 BUTE STREET, DOCKS, CARDIFF 


Manufacturers of High Class 


TACKLE BLOCKS 


CRANE BLOCKS 
& PATENT SNATCH BLOCKS 


Telephone 


for Wire Rope 
CARDIFF 23641 Yclale Meola simelaalela-t 
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Exhaustive tests under industrial co: ditions have pro 


VOKES viscous 


air filter panels 


conclusively the success of Vokes viscous (oil-wetted) 
filter panels. Available in two distinct forms, “cong 
efficiency” and “reducing efficiency”, these filters 0 
excellent dust-arresting properties, high dust load capac 
long service life, and extreme ease of maintenance. 


Literature is available on request, and our engineers 


be glad to answer any queries. 
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3-ply oil-wetted filter 
(Constant efficiency type) 




















H.W. filter 
( Reducing effi 










W.M.S. filter 
( Reducing efficiency type) 









CLEANING AND OILING PLANT 
FOR VISCOUS PANEL FILTERS 


This special plant has been designed to assist users in 
maintaining filters with a minimum of cost and labour. 
To cater for both large or moderate numbers of filters 
the plant is available in units with optional fittings. The 
unit consists of 3 tanks—a cold solvent tank, a hot rinse 
tank, and a centrifuge tank. Soundly constructed of 
heavy gauge mild steel, all internal surfaces are coated 
with aluminium and resistant lacquers. The Vokes 
Cleaning and Oiling Plant is already in use by British 
Railways. Full technical details and drawings are avail- 
able on request. 

















PIONEERS OF SCIENTIFIC FILTRATION 






VOKES LIMITED - GUILDFORD - SURREY 


. 12.53 esacess, Gf 
Telephone: Guildford 62861 (6 lines) Telegrams and Cables: Vokesacess, Guildford, Telex. Telex: | 5 Vok 
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Vokes Australia Pty. Ltd., Sydney. 









ESSEX STREET, 
PRINTED BY GEORGE REVEIRS, LTD., 10/12, ROSEBERY AVENUE, LONDON, E.C.1, FOR THE PROPRIETORS, MORGAN BROTHERS (PUBLISHERS), LTD., 28, ESSEX STREE 





THE ENGINEER 


eg but tailor made 
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TOWLER BROTHERS (PATENTS) 


RODLEY, NR. LEEDS, ENGLAND 


Tel: Pudsey 3125678 Grams: Electrolic Rodley 
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“ETAFLO” 


cna WATER TUBE 
(Rae BOILERS 


JOHN THOMPSON 











| . fer eee Combining the many advantages 
= = . a a= of forced and controlled 
|= _ 2 circulation with the operational 
fea Bp a = * simplicity of the natural 
; ; circulation boiler, the “ Etaflo” 
ieee iL boiler has proved to 
5 Be pie. be most successful. 














Puy 


, a age In Britain and in many parts 
~ gee of the World, John Thompson 
. “Etaflo” boilers are 
: — aeeencaaoaee providing steam power and 
SS superlative service. The most up 
oe aes to date generating stations 
ed i Niet are taking advantage of the 
~ many patented features 
Ss a , of the John Thompson “Etaflo” 
ae boiler; Marchwood, Tilbury . 
a. Pipe 05 1 and Bold “B”’ being among ’ 
Jy A: a oe their number. 


i “*Etaflo” boilers work at 
| 1 n'y high temperatures and pressures 
: and a large steam output. The 
boilers at Marchwood for 


























| Tk \ yes Po example have a working 
. y pressure of 925 p.s.i. with 
| = \ ALS a final steam temperature of 
. td hh 915°F. The evaporation rating of 
, — rey UD OD these boilers is 550,000 Ib/hr. — 


The diagram opposite shows 
a simplified layout of 
a typical “Etaflo” boiler. 





The colour photograph is of 
the 360 MW. TILBURY | 
GENERATING STATION 
equipped with six 2 
oubrarieed fuel ,“Etaflo 
boilers arranged for 
alternative oil firing, wit 

an evaporation rating 0; 
540,000 [bi hr 





JOHN THOMPSON WATER TUBE BOILERS LIMITED - WOLVERHAMPTON 





XTOBER 24, 1958 28 ESSEX ST., STRAND, LONDON, W.C.2 TWO SHILLINGS 


EVERY PICTURE TELLS A NICKEL story 





Enough Nickel for all needs 





